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NO. 7 OF A SERIES SHOWING HOW SECURALOY INncREASES DEVELOPMENT EFFICIENCIES 


THIS IS THE WAY TO CUT 
TUBING PACKER COSTS 


ONE INEXPENSIVE PACKER FITS 
SIX SECURITY ACCESSORIES! 





Here is an extra feature in Security Drillable Accessories that means added 
savings and convenience throughout the producing life of the well. This 
one internal lead seal packer can be used to pack-off inside any of the 
Security Tools shown below without making changes of any kind. The 
packer is much less expensive than regular casing packers and, being 
made of SECURALOY, can be completely drilled up whenever desired. 
Therefore, it is ideal to use in conjunction with the modern, money- 


saving development methods which Security Drillable Equipment has 
made possible. 





The operation of the packer is extremely simple and fool-proof. Each 
| of the tools shown below is provided with a small shoulder against which 
“\Security Internal Lead Seal | the outer sleeve of the packer seats when it is run in the hole Then, as the 

et thread (right) weight of the run-in string is applied, the pin holding this sleeve in position 
shears, permitting the sleeve to push up and expand the packing element 
against the inner surface of the tool. Notice that the packer seals against 
the vertical wall—not the tapered seat—as do many packers of this type. 
That feature makes possible a greater sealing area and also means that 
the packing ring is far less subject to damage as it is run in the well. The 
Security Internal Lead Seal Packer is available with either lead composi- 
tion or synthetic oil resisting rubber packing elements, providing a pack- 
ing element to meet every condition! 











: 
ee ee 


Complete information on the many ways this interchangeable packer 
can be used to reduce equipment costs will gladly be supplied on request. 


* 


Detailed information on 
these and other Security 
Products will be found on 
pages 1987 to 2006 of the. 
1939 Composite Catalog. 
Our Engineering Depart- 
ment is always ready to 
cooperate in working out 


‘ development problems in- 
tity Drillable Security Drillable Security Drillable 


‘ Security Drillable Security Drillable Security Delayed volvin SE R _ 
» lype Liner lip Type Liner Hook Collar Liner Hook Collar Liner Adapter (Left Hand Action Lead Seal g CURALOY 
ger Hanger with Lead Hanger with Lead 


\ dapt ite, giving f ils, 
Seal Packing = Hanger Type) Adapter Write, giving full detail 


ENGINEERING CO., INC. | 


CALIFORNIA + PHONE 42004 a 


JSTON, TEX., PHONE CAPITOL 9538 - NEW IBERIA, LA., (Box 121) PHONE 1309 
CENTRALIA. ILLINOIS, P.O. BOX 283 | 


ERI ie Co.,. INC,. 420 LEXINGTON AVENUE, NEW YORK CITY . 


x Security Drillalle Products 








The Course of Oil 


By K. C. SCLATER 





Salvaging Lack of a well-spacing program 
the East and its ve as has been 

. stated in these columns at various 
Texas Field times, has been at the root of the 
trouble in the East Texas field. While it is conceded 
that the greater the number of wells the larger the 
recovery, this in itself is no justification for close 
spacing. 


Sound Practices It would seem that acreage must 
Recognized inevitably be considered in allo- 
by Court cating allowable production. It is 

this very fact that is causing con- 
cern because of its possible far-reaching effect—at 
least, so far as it applies to Texas, and in particular to 
the East Texas field. It may mean that the well with a 
twenty-acre spacing will be allowed to produce twice 
that of a well with a ten-acre spacing, or four times 
that of a well with a five-acre spacing. 


Consider Inclusion of acreage for deter- 
Ultimate mining well allowables in the 
Results East Texas field was suggested in 


a recent court ruling. A group 
of operators in that field has shown violent opposition 
to consideration of acreage in any form with the plea 
that it will work a hardship on many of the small oper- 
ators. It is hard to reconcile the viewpoints of oppo- 
nents to the court’s suggestion on the grounds that it 
will be a hardship on the small operators. 


The acreage factor is the subject 
of wide dissension and one over 
which a bitter fight soon may 
ensue. The State Railroad Com- 
mission has not yet seen fit to include acreage in any 
form in its proration orders for the East Texas field. 
Yet it would seem that only in this way (i.e., by the 
consideration of acreage) can be avoided an irrational 
program of dense drilling that will be an ultimate detri- 
ment to the field—a consequence that the regulatory 
body surely cannot fail to foresee. 

Unless some means of checking too dense a drilling 
program for the field is applied, well allowables must 
be reduced eventually to the point that an increase in 
allowable will become imperative. 


Dissension 
Over 
Acreage Factor 


Water The production of water is accel- 
Production erating the decline of reservoir 
pane pressure at an alarming rate. 


Should the present trend in the 
rate of water withdrawal be allowed to continue, the 
indications are that early 1940 will witness the end of 


the flowing life of the field. 


Were no water to be produced with the oil from now 
on it is estimated that by January, 1946, at least two 
and one-half billion barrels of oil would be produced 
by natural flow. 


, 


aii 


Maintaining With more than 23,000 wells in 
Reservoir the field and continued drilling, 
Pressure it is inevitable that the allowable 


per well must be reduced stifj 
more. Increase of the field allowable is unlikely, ang 
would be very unwise, for there is ample justification 
for holding it to what it is at present. 


Excessive When production is prorated on, 
Drilling and potential basis without regard to 
Economics the acreage drained, a premium 


is placed on new drilling, which 
if persisted in, will result in allowables being reduced 
to the point that the production of oil becomes un- 
profitable. By allowing such a point to be reached the 
stability of production is threatened; a howl goes up for 
increased allowable, which, if not granted, will breed 
trouble. 


East Texas A further reduction in field 
Pressure allowable means that the well 
Pctinn allowable would fall below that 


of marginal wells, in which case, 
it is quite likely the action of the Railroad Commission 
would be challenged. Court action probably would fol- 
low, for the legality of such a reduction in well allow- 
able is a question that the courts in all likelihood would 
be called upon to decide. 


The A reduction in well allowables to 
Shut-Down below that of the marginal allow- 
Fallacy ance would, it is feared, draw 


protests and the possibility of 
court injunctions on the part of a few operators. 


Maximum Experience shows that the greater 
Field the number of wells in a field the 
Allowables harder it is to enforce proration. 


A good example of this is the East 
Texas field. Despite the benefits obtained from prora- 
tion in that field, there has never been a time in its his- 
tory when some operator was not clamoring for higher 
allowables. 


Inequitable It looks at the moment as though 
Proration a change in the methods of allo- 
Chellenaed cating allowable production in 

ge the East Texas field were in the 


offing. It is likely, too, the change, if made, will involve 
acreage, consideration of which the Railroad Commu- 
sion has heretofore avoided. 





The foregoing comments are excerpts from The 
Course of Oil as far back as June, 1933, and as recent as 
June, 1939. During this period of harping, the sound- 
ness and wisdom of considering acreage in allocating 
production in the East Texas field have become increas- 
ingly apparent—will anything be done about it? 
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Y < 4 Determination is Still 
NY the Driving Force to Achievement 


“Suddenly Galileo dropped the two shots of 
different weights and” ... his idea, the daily 
LE =a used owed of falling bodies, had been proved. 
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DOMESTIC DISTRIBUTORS 


AMERICAN SUPPLY CO., Kilgore, Texas 
CASEY & NEWTON 
901 Century Building, Pittsburgh, Pa. 
GUSTIN-BACON MANUFACTURING CO. 
Kansas City, Fort Worth, Houston 
Tulsa 
F. HAMILTON COMPANY, Bradford, Pa. 
HERCULES SUPPLY COMPANY 
Fort Worth, Corpus Christi, Houston, 
Kilgore 
HILLMAN KELLEY, Inc. 

2441 Hunter Street, Los Angeles, Calif. 
KIMBELL-BOSTIC SUPPLY CO.., Inc. 
Wichita Falls, Texas 
THE B. LEVY ESTATE, Titusville, Pa. 
MURRAY-BROOKS HARDWARE CO., 
Ltd., Lake Charles, La.; Houma, 
Jennings, New Iberia, Villa Platte 
NORTH TEXAS HARDWARE CO., Inc. 

Vernon, Texas 
NORVELL-WILDER SUPPLY COMPANY 
Beaumont, Corpus Christi, Fort Worth 

Houston, Monahans, Texas 
Lake Charles, La. 
PARKERSBURG SUPPLY COMPANY 
Parkersburg, W. Va. 


“HERCULES” (Red Strand) Wire Rope is the result 
of the determination of an entire organization to pro- 
duce a quality product. In our plant, office, and among 
the Leschen men in the field, there is that satisfaction... 
pride . . . that each one has had a part in bringing to you 
a superior product. 


Your experience in using “HERCULES” (Red Strand) 
will prove that we are justified in this pride . . . because, 
this Wire Rope will prove its superior quality to you 

. the result of our determination to make it do ‘so. 


“HERCULES” Rotary Lines are available in both Round 
Strand and Flattened Strand construction—either Standard or 


UNION PIPE AND SUPPLY CO., Inc. Preformed. ...We especially recommend the Preformed type of 
Owensboro, Ky. . “ i : . 
UNITED PIPE AND SUPPLY CORP. Wire Rope for Tubing Lines, Sucker Rod Lines and Winch 
Charleston, W. Va. Lines 


UNITED SUPPLY & MFG. CO. 
Tulsa, Oklahoma City, Stonewall 
Denver City, Houston, Odessa, Pampa 
Chase, Kan., Hutchinson, Kan. 
Eunice, N. M. 

WELL MACHINERY & SUPPLY CO., Inc. 
Fort Worth, Texas 
WESTERN MACHINERY CO. 
Salem, Ill., Evansville, Ind. 


Export Distributor 


CONTINENTAL EMSCO COMPANY, Inc. \ 
30 Rockefeller Plaza, New York, N. Y. ‘| 





Branches: Buenos Aires, London, Ploesti 


AOE 


A.LESCHEN & SONS ROPE CO. 


oe a ° ESTABLISHED 1857 


5909 KENNERLY AVENUE + «+ ST. LOUIS, MO. 






- 


New York . . . ..... . . « 87 to 90 West Street Portland . .....+ +. «+ « « SIAN. W. 14th Avenue 
cs itennsne « SOS Washington Boulevard ee eee ee ee - « «+ 520 Fourth Street 
MN + 64% 6S ee ew eee Seattle . .... + + « « « «+ 9410 First Avenue, South 
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« « HIGHLIGHTS IN OILDOM » , 
California Oil Designed to prevent waste, both on Qj] Discovery The discovery of oil at Formby, Eng. 
Control Bill the surface and underground, the At- Reported Near land, about nine miles north of Liver. 
Passes kinson bill has been passed by the Liverpool pool, has been reported by the Anglo. 

California legislature and signed by _— Iranian Oil Company, which has been 
Governor Olson. The terms of the act consider non-waste- England 


ful oil as that quantity reasonably marketable. 

The three-man commission created to administer the terms 
of the new law has the following functions: (1) collection 
of data; (2) powers of investigation and inspection; (3) 
power to examine all properties, leases, books, and records; 
(4) power to test and gauge all oil and gas wells, tanks, 
plants, refineries, transportation facilities, and equipment; 
(5) the holding of hearings with power of subpoena; (6) 
establishment of methods of record keeping and reporting; 
(7) limiting and proration of production of crude oil and 
gas; (8) authority over refinery products when manufac- 
tured from crude beyond legal production limits; (9) issu- 
ance of certificates of clearance or tenders on transporta- 
tion of products; (10) fixing of the drilling units (well- 
spacing); (11) power of confiscation of “hot oil”, and 
(12) allocation of field and well allowables. 

The act further provides that U. S. Bureau of Mines 
data on the industry are to be accepted as prima facie evi- 
dence on market demand, although the commission also has 
power to make its own investigations; places a limit on the 
spacing of wells to a maximum of one to 40 acres, and pro- 
hibits proration based on cubical content of pools. 


Texas The United States Fifth Circuit Court 
Commission of Appeals, in session at New Orleans, 
Denied Stay Louisiana, has denied the Texas Rail- 

~ road Commission’s request for a stay 
of Ruling of judgment in the lower court that 


enjoined the commission from enforcing its oil proration 
order in East Texas pending appeal of the case. The case 
in question is that of the Railroad Commission versus Rowan 
and Nichols Oil Company, appealed from the Western Texas 
District Court, which enjoined enforcement of the prora- 
tion order and, according to the Railroad Commission’s mo- 
tion, permitted doubling of the oil output allowed under 
the commission’s order in the East Texas field. The motion 
declared that judgment should be stayed because “great 
inequity, uncertainty, and confusion in the East Texas field 
will be prevented thereby.” 


The statement of the commission further pointed out that 
a stay of judgment, in event the order were finally invali- 
dated, would provide a reasonable time in which to formu- 
late and promulgate an order that would comply with the 
law as finally interpreted by the appellate courts. 

The lower court’s decision, given June 14, 1939, pre- 
vented the Railroad Commission and the attorney general 
from putting into effect a restriction of the Rowan and 
Nichols’ wells to a daily allowable of 2.32 percent of the 
hourly potential. The commission claimed that the court, 
by its decision, increased the daily production from 112 bbl. 
to 220 bbl. and that the effect of the decision would be to 
destroy the status quo of the East Texas situation. 

Judge Rufus E. Foster of the Circuit Court, although de- 
nying the Railroad Commission’s motion for a stay, did, 
however, transfer the case from Fort Worth, Texas, to 
Atlanta, Georgia, and set the hearing date for October 2, 
in order to assure an early hearing of the case. 


s 


10 


drilling in that area for severa| 
months, according to a report from Consul C. J. Pisar, made 
public by the U. S. Department of Commerce. 

Based on results already obtained, officials of the company 
express the belief that the oil deposits in the Formby dis. 
trict may eventually prove of commercial importance, 

It is planned to continue the exploration work at Formby 
but it is recognized that considerable time must elapse be. 
fore the commercial significance of the discovery can be de. 
termined, the report said. 


Bill Would A bill designed to regulate the 


methods of drilling oil and gas wells 

— in Illinois is before the legislative 
nos body of that state and already has 
Drilling passed the house. The measure re 


quires operators to file with the state department of mines 
and minerals a statement and map of each well to be 
drilled. Methods to be employed in filling dry and abandoned 
wells are prescribed, and it is required that notice of inten- 
tion to plug and abandon a well be given to the state de- 
partment, which shall supervise the work. 


A bill extending the Connally “hot 
Extended For  %!””_!aw for a period of three years, 
Three Years after being passed by both branches 

of the legislature, has been signed by 
President Roosevelt. Secretary Ickes, who administers the law, 
said he anticipates no change in policy under the new ex- 
tension and added that he favored “permanent enactment 
of the law as soon as possible as a step toward the pro- 
tection of the needs for oil for the national defense and for 
the general welfare.” 


Connally Law 


° 
Albania’s Development of Albania’s petroleum 
Petroleum resources under Italian auspices is 
° . steadily progressing, according to a 
a s report from Consul General W. H. 
xpanding Sholes, Milan, made public by the 


U. S. Department of Commerce. 


The exploitation rights are controlled by the Acienda 
Italiana Petroli Albania, the ‘SAIPA”, which in 1925 tre- 
ceived a 50-year concession from the Albanian government. 
The company has drilled 380 producing wells at a depth of 
from 1200 to 2500 ft. 

Drilling operations by the “AIPA” have resulted in an 
annual production from Albanian wells of more than 200,- 
000 tons (1,352,000 bbl.). 

During the first two months of this year, Albanian crude 
exports increased to 25,000 tons (169,000 bbl.), an indica- 
tion that 1939 production will be considerably higher than 
in 1938 and preceding years. Although an eventual output 
of 300,000 tons (2,028,400 bbl.) or more a year is antici- 
pated, such additional volume will doubtless involve further 
heavy capital investments in Albania on the part of the 
Italian company, the report states. 
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@ “i is the most simple gage to service that | 
have ever seen.” This statement is typical of the 
remarks made throughout the oil fields since the 


Penberthy Reflex Gage was introduced. 


Note particularly the U-Bolt type of construction 
that is the strongest and the simplest to service. 
To replace a glass, simply remove the nuts on 
the face of the gage ... it is unnecessary to 


work between the gage and the boiler. 


The Penberthy Reflex Gage shown here is avail- 
able in both Navy Bronze and Malleable Iron; 
it is recommended for working pressures to 
350 Ibs. at 450° F. Gage is furnished complete 
with Penberthy “Dripless” Drain Cock shown. 


| Other Penberthy Reflex Gages are made in any 
length desired for higher pressures and for 
various kinds of liquids. Any leading oil well 
supply distributor will be p!eased to quote upon 


your particular requirements. 


-PENBERTHY INJECTOR COMPANY osieciicn cmon wo 
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Activities in Refining 





Percent Refining Capacity Operated 





Western Division, 62.6 Percent Central Division, 84.2 Percent Eastern Division, 89.5 Percen} 
HE Sinclair Prairie Oil Company has begun the mod- The refinery-gasoline plant division of Frick-Reid Supply 


ernization of its refinery at Sand Springs, Oklahoma. Corporation is constructing a vapor-recovery and stabilizing 
Work will be done principally during shut-down periods, unit for a Houdry installation at the Augusta, Kansas, 
E. B. Killick, refinery superintendent, announces. refinery of the Socony-Vacuum Oil Company. 
e . 

Mid-Continent Petroleum Corporation has signed a license 
agreement with Gasoline Products Company, Inc., to cover 
its cracking operations, it has been announced. Mid-Con- 
tinent operates several cracking units in its West Tulsa 
refinery. In connection with the patent license agreement, 
a survey is being made of the existing equipment by engi- 
neers of The W. M. Kellogg Company in coéperation with 


The refinery-gasoline plant division of Frick-Reid Supply 
Corporation has completed a new gasoline plant in the Luby 
field of Nueces county, southwest Texas, for the Stanolind 
Oil and Gas Company of Tulsa, Oklahoma. It will process 
9,000,000 ft. of gas per day and recover 30,000 gal. of 
gasoline per day. 


Gasoline Products Company, directed at improving the oper- ° 

ations in general and increasing the octane number on the Fletcher Oil Company, Inc., Los Angeles, California, is 
cracked gasoline. Substantial improvement in the operations constructing a single-coil Dubbs cracking unit and a non- 
are expected to be effected. selective U.O.P. catalytic polymerization unit near Wilming- 


° ton, California. 

The cracking unit has a rated capacity of 1100 bbl. per 
day of gas oil or 1700 bbl. per day of fuel oil. The polym- 
erization unit has a rated capacity of 500,000 cu. ft. of 
gas per day. Both units are designed to allow for future 
increase in Capacity. 

° The company is taking extensive precautions to prevent 

The Arkansas Fuel Oil Company is constructing a natural ©Frosion. Chrome-molybdenum tubes are used in the heater 
gasoline plant in the Shreveport field, Louisiana. Capacity and the principal piping and valves. The reaction chamber 
of the plant will be 25,000,000 cu. ft. of gas per day. and flash chamber will be lined with corrosion-resisting alloy, 


The refinery-gasoline plant division of Frick-Reid Supply 
Corporation has completed the installation of a 1200-bbl. 
per day Dubbs cracking unit in the refinery of the Midwest 
Refinery Company, Alma, Michigan. 


Completion is expected the latter part of August. as will the lower section of the fractionating column. 
e The hot-oil pump will have a chrome-alloy metal block 


and stainless steel plungers. 

The Fluor Corporation, Ltd., is the contractor. Uni- 
versal Oil Products Company designed the unit and pro- 
vided the specifications. Fluor supplied the drawings and 


is responsible for the con- 


The plant of the Pana Refining Company, one mile south 
of Pana, Illinois, will be completed in about 30 days, it has 
been announced. Officials of the company are Chase Savage, 


president; George H. Pfau, 





vice-president and general 























Crude Runs to Stills, Gasoline, Gas and Fuel Oil Stocks struction. 
manager, and H. C. Goet- Week Ended July 1, 1939 D. S. Fletcher is presi- 
i itor. 
tig, aud APL. Figures dent of the company, F. 0. 
2 (Figures in thousands of bbl. of 42 gal. each) Fletcher, secretary, and A. 
: Daily Percent R. Hudgins, treasurer. 
The Ben Franklin Refin- Percent Average Operated Total Total ag 
; ‘ Potential Crude _ of Total Motor Gas and The Fletcher company 
ing Company, affiliate of “3 Capacity Runs to Capacity Fuel Fuel Oil ° . 
Sed ae ck tat DISTRICT Reporting _— Stills Reporting Stocks Stocks already has a skimming 
: il and Gas Com- 
eure East Coast 100.0 548 89.1 21,607 17,699 plant at Los Angeles. 
pany, is installing at its Appalachian 85.9 103 80.5 3,339 442 
. Ind., Ill., Ky. 89.5 508 98.8 13,121 6,216 - 
Ardmore, Oklahoma, refin- Okla., Kans., Mo. 81.6 289 84.5 7,312 4,336 
- Inland Texas 50.3 117 73.6 1,590 2,110 
ery a 2-cycle Dubbs unit. Texas Gulf 89.5 855 95.5 9,325 10,449 R. G. Matthews, for- 
‘ La. Gulf 97.5 135 93.1 2,453 2,897 
Two cracking furnaces No. La. & Ark. 55.0 41 74.5 461 865 merely secretary -treasuret 
‘ i: ocky Mt. 54.2 37 57.8 1,580 697 ° : 
will be erected, having a California 90.0 502 67.4 15,114 95,652 of the Centralia Refining 
capacity of 2000 bbl. per a. 85.8 3,135 $5.6 5,902 141,598 Company, and L. R. Flor, 
day. In addition, there will on 345 5,200 3,020 president of the Flori Pipe 
be a complete absorption LE Sg 3,480 81,102 104,618 Line Company, are erect- 
anes *EST’D TO : 
and pressure-stabilizing U.S. JUNE 24, "39 3,430 81,733 141,965 ing a 3000-bbl. capacity 
; U.S. B of M. - on 
unit, as well as Dubbs “JULY 1, 1938 *#3,129 80,408 138,002 refinery at St. Louis, Mis- 
polymer equipment to proc- _2Estimated Bureau of Mines’ basis. souri. Crude supply will be 
. - *Ju 93) ily average. te 
ess polymerized gasoline. ey ee oe woe from Illinois fields. 
s 
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Activities in the Oil Fields 


W. A. Villines, Shawnee, Oklahoma, has opened a new Franklin County, Illinois, has been given a new oil | 
producing zone for the Hazel area of Seminole County with by the Gulf Refining Company. That company’s No, 1 Hin 
his No. 2 Millsap, in SW NW SW of 23-7-5e. The well is man, in 19-5e-3e, pumped 199 bbl. of oil and 7 bbl. of ai 
producing from the Calvin sand at a depth of 2680 ft. The water on its initial test. Production is from the St. Louis 
well was drilled to a total depth of 4210 ft., was plugged- lime. Nearest production is in the vicinity of Ina, south 
back to the Earlsboro sand, at which depth it produced 80 Jefferson County, 6 miles to the north. 
bbl. of oil per day, and was further plugged-back to the © 
Calvin sand. Producing from the latter formation the initial 
test was 150 bbl. of oil per day. 





Discovery of the second oil pool in Schleicher County 
Texas, was indicated when Harold B. Opp’s No. 1 J. T, 


Two new pools were recently discovered in Indiana. Al J. nom, bs gehen garg * eo any a 
Walker and Bruce Martin, of Tulsa, Oklahoma, opened a nsnlie ieP ld hey oe a oe ee oil in five 
pool with their No. 1 Oscar Schmidt, in C SE SW of 13-3s- — of the swab, leaving 700 ft. of fluid in the hole. In 
9w, Gibson County, southwestern Indiana. The well was addition gas production —— estimated “ about 200,000 cu, 
drilled to the McClosky formation, which tested dry. After ft. per day. Production is from the Cisco lime at a depth 
being plugged-back to the Pittville sand, at 951-65 ft., it of 4049-61 ft. 
produced by natural flow 70 bbl. of oil per day. © 

The Superior Oil Company of California brought-in a dis- A recent feature of drilling activities in Arkansas was the 
covery well in C NW SW of 9-5s-14w, Posey County, extension, 1'/ miles west, of the Permian lime field at Mag- 
Indiana. This well, No. 1 Riberye Island, also was drilled to nolia, Columbia County, by Grady H. Vaughan and Asso- 
the McClosky, which was found dry. It was plugged-back to ciate’s No. 1 Jones, NE NE 21-17s-20w. On the initial test 
the Waltersburg sand and made 14 bbl. the first hour, flow- the well produced 28 bbl. of oil per hour through 12/64-in, 
ing by natural means. ° choke, the casing pressure being 1400 Ib. and the tubing 


Successful completion of No. 1 Brown by Arthur Brewer, PT€SSUre 1300 Ib. 
Hartman and Blair, 31% miles north of the Hittle pool and © = 
3 miles south of the Rock pool, opens a new area for Cowley A new McClosky lime pool was indicated for McLean 
County, Kansas. Initially the well flowed 20 bbl. of oil per County, Kentucky, when H. H. Schwartz’s No. 1 Frissee- 
hour from the Arbuckle lime, found at a depth of 3279 ft. Traylor, 2 miles southwest of Beech Grove, cored 5 ft. of 


and penetrated 1 ft. saturation below 1233 ft. 


. @ 

A new pool has been opened on the Martha prospect in ih a cia ; 
Liberty nce. Texas, ra Stanolind Oil and Gas Com- No. ; Wisniswski of Smith Petroleum Company and 
pany. That company’s No. 1 Essie Mae Flowers flowed 150 Strom-W a Trustees, Tallmadge Township, Ottawa 
bbl. of 39-deg. A.P.I. gravity oil in 15 hours through 5/32- County, Michigan, had 1500 ft. of oil standing in the hole 
in. choke. Production is from a depth of 8104-08 ft., casing 4¢ 4 total depth of 1897 ft., indicating a new field for the 
having been perforated with 15 shots. Casing pressure was state. The well is a wildcat, being 4 miles west of the Walker 















































1400 lb. and tubing pressure 1200 Ib. field, Kent County. Production is from the Traverse lime. 
DAILY AVERAGE CRUDE OIL PRODUCTION 
AVERAGE CRUDE PRICES Data Supplied by A.P.I. 
| (Figures in bbl. of 42 gal. each) 
¢ ° — 1B. of M. Week Week Week 
California Louisiana Calculated Ended Ended Ended 
Requirements July 1, May 27, July 2, 
— P Rodessa $1.05 (June) 1939 1939 1938 
Hills $1.19-1.43 Oklahoma 150.300 451,950 149,750 376,550 
Playa Del Rey .80-1.16 Gulf Coast -74-1.20 | Kansas 152 400 1€9.100 161,750 143.150 
: Panhan‘le Texas 69,000 70 000 64,300 
Coalinga - oo OO North Louisiana .73-1.05 | North Texas 86,200 86,500 73,200 
Si 1 Hill 80-1.21 West Central Texas 22,500 31,700 28,400 
igna 1 P West Texas 218,900 234,150 181,750 
Illinois .95-1.05 Ez at Genteet Texas “92.300 "97.550 88,300 
Montana -90-1.10 East Texas 372,800 446,250 364,300 
= Southwest Texas 225,500 259,200 203,850 
Wyoming .39-1.30 Kentucky -90-1.00 Coastal Texas é 214 950 236,650 188,350 
‘ " TOTAL TEXAS 1477 00 1.312150 1,462,000 —_—1,192.450 
Colorado - .90- .98 Indiana 95 North Louisiana Cintas tc 91,600 72,850 79,400 
- . = Coastal Louisiana 199,600 195.100 _ 184,250 
New Mexico . -77-1.00 Ohio TOTAL LA... 762.000 271.250 267,950 263,600 
. Arkansas oe 74,00 59.000 ~~ 55,100 51,100 + 
Texas Lima .90 | Mlinois a 174,300 245,200 222,300 — iy n 
= Eastern (not 145, ve it 
North: Central .71-1.03 incl. Illinois) 106,400 98.200 99,250 <i ~" 
ichiz: rune -70- 9 Michigan ....... 53 400 68,600 63,850 53,40 
Panhandle . .67- .96 Mich gan 7 Wyoming ..... 73,300 67.000 60,700 61,100 “ead 
est Texas 53- 95 entene - 17,200 15.900 14.850 
; , ; oliorado iaele ‘ 5.000 405 3,95 +f ae 
ulf Coast - . -79-1.28 Pennsy Ivania New Mexico . 117 000 196 600 110,500 __ 91,200 Strivin 
Marst Creek .96 Bradford . 2.00 TOTAL EASTOF aye ie ‘ane saan able 
- = é os 2.896 400 2.869 000 2,971,75 _2,399,409 , 
East Texas _: 1.10 Southwest 1.65 | california RTT) 594.000 613.500 663,100, % yond i 
~ Talco ; ’ D5 Eureka 1.59 TOTAL U. S. 3.49) 000 3 463 000 ~8.585,250 _3 058,550 New 
a .55 1These are Bureau of Mines’ calculations of the requirements of dil-pr 
Kansas -60-1.10 Buckeye 1.55 domestic crude oil based upon certain premises out’ iged in its de- 
, add 
Corning 1.02 tailed forecast for the month of June.. As requiremenf&S may be sul- e 
«| Oklahoma .60-1.10 pliel either from stocks, or from news production, contemplated with- welll \ 
drawals from crude oil inventories must be deducted from the 
Arkansas -73 Canada 2.10-2.17 Bureau’s estimated requirements to determine the amount of new Dow 
P crude to be produced. : 
- —_—_—— Impor 
ae e 
we? yg THE PETROLEUM ENGINEER, July. 1999 

















LOUISIANA 1803 


On December 20, 1803, Louisiana—owned successively by 
France, Spain, and France again—was ceded to the United 
States, after purchase from the government of Napoleon 
Bonaparte. Thanks to the daring of our early national 
leaders in interpreting the rights given them by the Consti- 
tution, and their foresight in realizing the future value of 
Louisiana, this great oil-producing state was added to the Union 
at a cost of about four cents an acre. 


® Pioneers in any field are Leaders. They 
lve in the white light of fame, are copied 
ond envied. But—when a pioneer really 
‘leads”, he continues to be a leader. 


Stiving against what looked like insurmount- 
able odds, Dowell Incorporated pioneered, 
ond in 1932 perfected Inhibited Acidizing. 
New products and services vital to the 
oil-producing industry have constantly been 
tdded. They establish Dowell as the leader 
vell worthy of its enviable position. 
DOWELL FREE FLOWING ACID emphasizes the 
importance of Dowell pioneering efforts. 
© penetrating properties of this acid per- 


mit its easy and uniform entrance into the 
tight pores of the formation. It retains its 
low surface tension properties in the spent 
acid solutions, permitting the reaction prod- 
ucts to be returned readily and completely 
into the well. In low pressure formations 
and tight wells, this new acid has met with 
outstanding success. 

Operators recognizing true leadership ‘Look 
to Dowell” for products and services that 
deliver greater production at less cost. 


DOWELL INCORPORATED 
General Office: KENNEDY BUILDING, TULSA, OKLAHOMA 
Subsidiary of THE DOW CHEMICAL COMPANY 


Oil men who attend the Golden Gate International Exposition are cordially 
invited to visit the Dowell exhibit in The Dow Chemical Company booth. 
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OIL AND GAS WELL 
CHEMICAL SERVICE 


\ 








Petroleum Statistics 


and Field Activities 




























































U. S. Daily Average Production Daily Average Crude Runs to Stills 
| 3,700,000 _} 3,500,000 an 
= 3,550,000 = 3,400,000 
S 3,400,000 . 3,300,000 
< 3,250,000 < 3,200,000 
| 3,100,000 | 3,100,000 

~ oD? > st » »« of = ~ v 
=Passsdas as 
2236726 88s e353 
U. S. Crude Oil Stocks Finished Gasoline Stocks—Total U. S.* 
u} 315,000,000 | |} 90,000,000. an ooaail 
—— fs 80,000,000 
285,000,000 eee 
< 270,000,000 eI “=e 
Bee es eg dbase Seige dagh bee 
FeKZOZASHSE< Se 2Be¢FOZQA SHS F 











*These figures include finished stocks at refineries, terminals, and in transportation in pipe lines. Previous to June this chart showed finished stocks in refineries 


only. Above statistics by the American Petroleum Institute. 





Summarized Operations in Active Fields for June, 1939 







































































Fre.ps Completions | Producers Rigs Drilling Depth of No. Casing Gravity Type of 
Wells uction Strings of O Tool Used 
Texas 
I ca coacmacudecinavackewes 35 35 10 26 3500-3700 2 40 Rotary 
CS EN ree mre 40 26 3 9 1554-2900 2 22 Ro 
IN soca sca eine o'e diehalsaipaeed 39 37 15 52 3675-4377 2 and 3 32-36 Rot.-Cab 
Serer 35 34 23 69 17 2 40 Rotary 
Refugio County............ 16 15 2 9 4900-5900 2 38 Rotary 
MIN occ ccccccascccteetecs 18 15 2 6 3922-5878 2or3 21-54 ew 
Winker County........... 13 13 4 11 2850-3450 2 and 3 30-38 Rot.-Cab. 
8 es eae 26 25 28 49 3730-3935 42-43 Rot.-Cab. 
man 
Oklahoma City.......... 3 2 ] 2 6450-6682 3 30 Rotary 
1 Brae 15 13 9 1800-4488 2 or3 38 Rotary 
KANSAS 
Russell County............. 19 17 5 31 2926-3435 2 and 5 32-37 Rot.-Cab. 
ON Pee 21 19 4 18 3222-4085 2 and 5 42-48 Rot.-Cab 
Barton County....... 10 5 3 12 3290-3518 2 39-42 Rot.-Cab 
ILLINOIS 
Central Illinois....... 270 201 270 109 1425-4100 2 36-38 Rot.-Cab. 
New Mexico 
I 5 suk ws gc seule’ 5g onc a cp ai'statsat 40 37 7 61 3150-4030 3 30-34 not.-Cab. 
CALIFORNIA 
ES EE . 2 2 2 12 8300-8730 3 or4 40 Rotary 
Wilmington........ i 15 15 i) 20 3500-4000 2 and 3 18-20 Rotary 
. . e,@e 
Field Activities by States for June, 1939 
STATE Completions Producers Locations Rigs Drilling Wells Production, 1938 
June May June ay June ay June May June May (In Barrels) 
Arkansas............. 10 12 9 11 29 24 20 22 32 26 18,211,617 
| ee 94 96 80 81 93 102 75 89 169 179 249,918,001 
EE: visa evesownes 2 2 1 1 ph ve 3 2 25 24 1,371, 
IS co. wakes ecite 315 319 25 261 270 289** 109 122** 23,306, 
PIII osc 50 ees 22 19 9 8 peti ba 10 12 56 58 965, 
Kansas. 85 113 68 90 172 186 45 42 201 189 58,795,545 
Kentucky...... 75 53 34 27 ma oes 10 9 110 96 828, 
re 109 94 74 55 144 149 53 58 187 190 94,941, 
Raa 130 140 75 82 174 158 20 29 143 141 19,140,966 
Mississippi........... I 1 0 0 a Tea 3 2 4 4 Gas Prod 
MIR 6. 66.0:0-0:6-56:0 18 11 13 11 4 5 51 48 4,858,458 
new DR cisewanees 55 57 49 47 17 1s 135 129 39,902,263 
Ee 36* 35* 33* 32* 11 10 33 32 5,040,600 
asco Ssccargcn suse aie 76 82 52 57 40 41 135 136 3,292,100 
ee, ee 159* 233* 111* 174* 190 229 42 40 318 301 171,312,098 
ennsylvania 99* 109* 91* 103* ; 17,431,500 
a 765 837 599 591 988 935 329 267 1123 962 ,304, 
West Vieginia.. behaves iva 39 38 34 33 21 20 101 75 3,700,375 
Wyoming. . ; 10 12 7 8 6 6 70 69 9,005; 
aaa a ated ———— eat 
Total 2100 2263 | 1590 1672 1700 1783 979 961 3002 2781 1,206,827,597 
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*Includes water-intake and pressure wells. 
**Includes 239 rigs standing and 50 rigging-up. 


THE PETROLEUM ENGINEER, July. 1939 




















the OUTSTANDING gas-lift system 


The Nixon Surface Control Gas-Lift System is in the 

forefront of the gas-lifting field because it offers 

certain very definite advantages that entitle it to 
this prominent position. 


Number One of these advantages is SUR- 
FACE CONTROL. The volume of flow: the point of 


its origination are controlled, and can be changed at any 
time, by equipment on the surface. 


The second advantage is KNOWN FLOW 
LEVEL. At the time of installation it is determined 
through which flow valve production shall originate, and 
unless changed, it is through this valve only that gas 
enters tubing to raise fluid to the surface. 


Flow valve is operated AUTOMATICALLY 
BY MECHANICAL MEANS. A weight bar sus- 
pended by wire line from pressure operated piston opens 
and closes the flow valve. This is the only way possible 
for the valve to be opened. Standing valve in bottom of 
tubing prevents fluid-raising pressure from reaching pro- 
ductive sand. 


NO OFF-PRODUCTION necessary. By means of 
the intermitter it is possible to accurately control the 
volume of production. This eliminates the necessity of 
shutting down to keep production within pro-rated limits. 


HANDLES ALL VOLUMES... ALL DEPTHS. 
Production from high or low fluid levels, in either large 
or small quantities, is handled with equal success by the 
Nixon System. 


Write for NEW BROCHURE, entitled, “The Sun 
Rises on an Advanced Nixon Surface Control Gas-Lift 
System,” for complete details of modern fluid lifting. 
Address nearest Wilson Supply Company store or sales 
office. 


WILSON SUPPLY CO. 


1412 MAURY ST. OIL & GAS HOUSTON, TEXAS 


EXCLUSIVE GULF COAST DISTRIBUTORS BRANCH STORES: 














FOR: Wilson-Snyder Pumps; American Cable 
Tru-Lay Pre-formed Wire Rope; Kewanee 
Boilers; Sievers Reamers; Drift Meter, Jr.; 
Gray Swivel; Nixon Surface Control Gas Lift: 
on True-Taper Slip and Spider: Bowen 
Pack-Off and Releasing Drill Pipe Overshot; 
Douglas Weight Indicator. 


WELL SUPPLIES 


Complete line of 
Fishing Tools and Service 


TEXAS: Gladewater; Barbers Hill; Bay City; 
Alice; Victoria; Corpus Christi; Benavides, 

LOUISIANA: Rodessa; Lake Charles; New 
Iberia; Gretna. 

ARKANSAS: Magnolia. 

SALES OFFICES — Tulsa, Oklahoma; Dallas, 
Texas; Shreveport, Louisiana. 
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Major Pipe Line Activities 





ONSIDERABLE interest has been created by the 
recently announced plan of the Standard Oil Company 
of Indiana to build a gasoline line from its refinery at Kan- 
sas City, Missouri, to Council Bluffs, Iowa. The 185-mile, 
8-in. line will add materially to the total facilities for piping 
gasoline in the general vicinity of Kansas City. The fact that 
Standard of Indiana, one of the largest refiners and distrib- 
utors of refined products in the Middle West, has selected 
this means of transporting gasoline indicates the growing 
importance of pipe-line transportation in the modern pattern 
of refined-product shipment. 


Under construction in Illinois is a 122-mile, 10-in. oil pipe 
line being built for The Texas-Empire Pipe Line Company 
by Williams Brothers Construction Company, Tulsa, Okla- 
homa. The line is being laid from the Salem field northward 
to the company’s main line at the Heyworth pump station 
near Bloomington, Illinois. The new line will provide the 
company with a more direct outlet from the new fields in 
the Illinois Basin than it has had heretofore. Since last fall, 
when the Central States Pipe Line Company completed . its 
8-in. line from Salem to Lawrenceville, Illinois, the Texas- 
Empire has been taking oil from the latter line at Lawrence- 
ville and pumping it to Heyworth through the line con- 
structed originally to deliver oil to the Indian Refinery at 
Lawrenceville. 


In McPherson County, Kansas, Bay Petroleum Company is 
laying 11 miles of 4-in. oil line from its refinery at McPher- 
son to the Roxbury pool. This will be the first and only pipe 
line serving this pool. Heretofore, production from the field 
has been moved by trucks. At the present time there are four 
producing wells in the field but others may be drilled now 
that an outlet has been established. As a part of the con- 
struction program, a pump station will be built in the field. 


A portion of one of the oldest lines originating in the Illi- 
nois area, the Tide Water 8-in. line from Stoy, Illinois, east- 
ward, has been purchased by the Standard Oil Company for 
the benefit of its pipe-line subsidiary, the Sohio Corporation. 
The new owner will soon take over operation of the line 
from Stoy across Indiana and Ohio to the first pump station 
within the state of Pennsylvania. 


Constructed in 1910, the line has served as a transporting 
medium for oil produced in the older Illinois fields. The 
development of production in the newer fields of the Illinois 
Basin has made the line an important link in the network of 
pipe lines serving the area. At Stoy, oil may be transferred 
from the Texas-Empire’s Heyworth-Lawrenceville line or 
from the Illinois Pipe Line Company’s system to be pumped 
eastward into the Pennsylvania and New York areas. : 
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Sohio is also laying a 10-in. line from Noble, Illinois, to 
Stoy that will serve as an extension of the older line into the 
edge of the new area and provide a much-needed outlet fo 
production from the Noble field. 


The importance of Detroit as a market for natural gas is 
indicated by the construction of two sections of looped-ling 
by Michigan Gas Transmission Corporation, the company 
organized to take gas from the Panhandle Eastern Pipe Line 
Company at the Indiana-Illinois state line. 


One of the loops will be a 24-in. starting at the above. 
mentioned delivery point and extending eastward 10 miles to 
the company’s Montezuma station. Another 24-in. loop, ¢ 
miles in length, will extend eastward from the east header 
of Raccoon Creek crossing. Involved in the first loop will be 
a crossing of the Wabash River, requiring two 16-in., each 
approximately 1 mile in length. 


A new 6-in. gas line, approximately 18 miles long, is being 
laid by United Gas Pipe Line Company, Houston, Texas, 
The line will cross the Sabine River, originating in the 
Joaquin area in the extreme northeast corner of Shelby 
County, Texas, and will terminate near Mansfield, DeSoto 
Parish, Louisiana. Gas for the line will be supplied by the 
recycling plant in the Joaquin field owned by the Portex Oil 
Company. The processing load on the Portex plant may be 
increased in the near future by the construction of lines con- 
necting wells near Logansport. 


Two parallel lines, 14 miles in length, are planned by the 
Lion Oil Refining Company, El Dorado, Arkansas. The lines 
will originate at the company’s refinery at El Dorado and 
serve to pipe refined products to a river terminal at Cham- 
pagnolle, Arkansas, on the Ouachita River. One of the lines 
an 8-in., will be used to transport fuel oil; the other, a 6-in., 
will carry gasoline. This arrangement will permit a substan- 
tial portion of the refinery’s output to be loaded into barges 
and shipped down-river to market. 


The Cities Service Gas Company has announced plans for 
the construction of an 8-in. line approximately 40 miles in 
length, to extend from the Cunningham field, Kansas, 1 
connect with the company’s system at Hutchinson, Kansas. 
The line will have a capacity of 20,000,000 cu. ft. per day. 
Most of the pipe will be supplied from company warehouses 
and from reclaimed lines. The laying of the line will be by 
company personnel under the supervision of H. B. Milam, 
superintendent of the pipe-line department. 
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Chemical Aspects of Water-Flooding 


Close control of pH value and alkaline content 
permits corrosion protection of metal equipment 
without precipitation of salts underground 


By RAYMOND NAUTH 


Consulting Petroleum Engineer 


N the years since the discovery of oil 

in the Pennsylvania fields, produc- 
tion men have exercised much ingenu- 
ity in obtaining additional oil produc- 
tion at reasonable cost beyond the yield 
to be expected in the normal exhaus- 
tion of a reservoir. 

During the early years, ordinary 
pumping was all that was needed to 
obtain a satisfactory rate of producticn. 
As production declined, operators 
turned to experiments with various 
methods of secondary recovery in an 
effort to prolong the economic life of 
the fields. It has been estimated that 
even after a property has been sub- 
jected to secondary recovery more than 
half the total oil still remains in the oil 
sand unrecovered. Consequently, there 
has been ample incentive to devote 
much time and money in an attempt 
to increase recovery. 

In the Bradford field, about 20 years 
ago, the now-famous “‘five-spot” plan 
for water-flooding was first introduced. 
This method was more or less successful 
in increasing recovery and considerable 
interest was stimulated in its possibil- 
ities, 

In the Titusville-Warren-Oil City 
area farther south, a 7- or 9-spot 
scheme was adopted in the initial ef- 
fort to employ gas as the driving 
medium and here, too, good increases in 
production were obtained. In recent 
years, the use of some of the recovery 
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methods that were developed in Brad- 
ford has extended to fields in the Mid- 
Continent and elsewhere. 


Historical Notes on Recovery 
Processes 


As early as 1875, Lyman Stewart of 
Titusville was granted a patent to im- 
prove oil wells, but even in 1874 E. 
McCauley Stevenson had undertaken to 
increase production in wells by insert- 
ing a steam pipe into a well in the hope 
that the heat of the steam would help 
eject the oil contained in the well. (U. 
S. P. 166,426.) 

In 1886, a patent was granted to 
Thurston Hall of Niagara Falls, who 
also proposed to inject steam into a 
well. He planned to add to the steam a 
mixture consisting of 88 parts of com- 
mon salt, 10 parts of flower of sulphur, 
and 2 parts of ammonium chloride to 
bleach and refine the oil. The steam 
was to be introduced into the well at a 
pressure of 1500 Ib. per sq. in. (U. S. 
P. 345,586). 

William Mooney, in 1900, obtained 
a patent on the idea of increasing pro- 
duction by cleaning a well periodically 
(U. S. P. 657,951). Not many oil men 
today are aware that clean-out work in 
an oil well was once covered by patent. 

The Smith-Dunn process of inject- 
ing compressed-air as used even today 
in some Pennsylvania fields, was intro- 
duced at the beginning of the century. 














RAYMOND NAUTH 


resides in Buffalo, New York—Has a 
bachelor’s degree in electrical engi- 
neering from the University of Wis- 
consin and a doctor’s degree from 
the University of Toronto—Has en- 
gaged in consulting petroleum engi- 
neering work for many years—lIs the 
holder of 12 U. S. patents relating 
principally to the refining of tar and 
tar oils and gas and oil productien 
methods. 























In 1922, Robert E. Lee (U. S. P. 
1,439,560), proposed the use of steam 
to clean oil and gas wells, presumably 
to melt paraffin residue if present. 

William Russel of New Haven was 
granted a patent (U. S. P. 1,658,305) 
in February, 1928, for forcing alter- 
nately a liquid and a gas into an oil 
stratum, in conjunction with the pres- 
ent “five-spot” water-flooding method. 

In 1931, R. E. Lee (U. S. P. 1,816,- 
260) proposed to drill horizontal holes 
outward from the vertically-drilled 
hole and pump a super-heated medium 
into these holes. 
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NOTE : CORROSIVE WATER INDICATED BY SHADED AREA. 


In 1932, K. Kelly of Houston, Tex- 
as, and Samuel Perkin of Sulphur, 
Louisiana, recommended forcing super- 
heated water, sodium hydroxide, and 
mud into wells. They planned, by this 
scheme, to soften the waxes and viscous 
oils and lift them by volatilization of 
the light fluids. 

These are but a few of the hundreds 
of methods for increasing recovery that 
have been advanced by various men 
during the last 50 years. 


Purity of Water In Flooding 
Operations Important 


L. J. Bradford? first called attention 
to the importance of analytical control 
of floodwaters in the Bradford field. 
When water-flooding was introduced 
many producers did not realize that 
the impurities of water being forced 
into the input wells might cause trou- 
ble. It was only after many producers 
had experienced discouraging results 
that the importance of chemical treat- 
ment of the water put into the input 
wells was recognized. 

Obviously, if the water is directly 
responsible for the movement of the 
oil through the sand, any factors that 
inhibit or prevent this movement will 
reduce the output of oil. It does not 
require very much solid material to 
block the small interstices of an oil- 
sand. A water that appears pure and 
clear may be quite unsuitable for use. 

In the Bradford fields the present 
trend is toward treatment of input 
water to prevent corrosion of fittings, 
pipes, etc. Corrosion of iron pipes is 
caused principally by oxygen dissolved 


1Ind. Eng. Chem., July, 1927. 





Fig. 2 


in the water. Other factors affecting 
corrosion are carbon dioxide, and dis- 
solved salts. 


Iron reacts with water, liberating 
hydrogen, which would form a protec- 
tive gaseous coating on the inner sur- 
face of the pipe if it could remain un- 
disturbed in a free state. Actually, 
however, the oxygen dissolved in the 
water combines immediately with the 
hydrogen and contributes to the forma- 
tion of ferric hydroxide. Ferric hydrox- 
ide is highly corrosive and contributes 
to the formation of tubercles on the 
pipe wall. As these tubercles break off, 
a pit is formed and as the process is 
repeated the pit deepens until it pene- 
trates the pipe wall. 

If the water contains components of 
slight solubility such as calcium car- 
bonate in sufficient quantity, they may 
be precipitated by the products of cor- 





Fig. | 


ist 
rosion, and form a lining on the inner 
pipe surface. This coating is effective 
in preventing further metal-attack } 
the water. Actual experience has shown 
that water having a low pH valye 
falling below the Baylis solubility-equi. 
librium curve (Fig. 1) will be cor. 
rosive to metal. Consequently, such 
waters may be treated with calcium 
hydroxide, which reacts with the car. 
bon dioxide in the water to form the 
bicarbonate that precipitates into a pro- 
tective coating for the pipe. 


This curve by Baylis shows that the 
equilibrium solution of calcium car. 
bonate in distilled water ranges from 
10 p.p.m. when the pH value is 9.2 to 
350 p.p.m. when the pH value is 6.8. 
It is obvious that the addition of other 
salts will affect the position of this 
curve. For instance, addition of 10 
parts of magnesium carbonate to the 
water will enable it to dissolve 98 
p-p-m. calcium carbonate when the pH 
value of the solution is 8.0, instead of 
only 50 p.p.m. 





The present practice of treating 
water with lime in the Bradford area 
is based on the fact that local waters 
contain dissolved CO, and the solubil- 
ity of calcium carbonate depends on 
the amount of carbon dioxide in the 
water. As CO, is absorbed, the sat- 
urated water becomes super-saturated 
and calcium carbonate is precipitated 
until equilibrium is again reached. Con- 
sequently, the piping carrying such 
treated water receives a protective 
coating of CaCO,. This method is used 
widely in the Bradford fields at the 
present time but, unfortunately, it pos- 
sesses some bad features. One is the 
variability of the CO, content of the 
water with seasonal changes. Another 
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is the uncertainty concerning the re- 
actions occurring when these waters 
are released in the oil sands under- 
ground. Saturated solutions, which may 
tend to become supersaturated under- 
ground as the pressure declines from 
the input well toward the producing 
well, are objectionable because the pre- 
cipitation of carbonates may clog the 
interstices of the sand. This objection 
may be eliminated, in part, by a close 
control of the pH value of the solution 
without losing the protection afforded 
to the piping by the precipitated coat- 
ing. 

Fig. 2 illustrates the results of water 
treatment. Raw water that has an alka- 
line content of 142 p.p.m. and a pH 
value of 7.4 (point A) is definitely a 
corrosive water because it falls below 
Baylis’ curve. Treated with lime, this 
water has an alkaline content of 112 
p-p.m. and a pH value of 8.2 (point 
A’), and is now non-corrosive and 
capable of coating the inside wall of 
the pipe. If the water is further treated, 
however, the alkalinity is reduced to 
15 p.p.m. and the pH is increased to 
9.2. This solution will still result in a 
slight coating but the possibility of 
precipitation underground will be 
slight. 

It will be seen, therefore, that the 
amount of carbonate deposited is re- 
duced by advancing toward a higher 
pH on the equilibrium-solubility curve. 
It is assumed that a small carbonate 
coating, be it ever so slight, must be 
formed on all water lines to prevent 
corrosion. The results in the present 
practice of introducing saturated water 
having an alkalinity of 110 p.p.m. and 
a pH value of 8.2 can be improved by 
altering both the pH and alkalinity 
values to a new equilibrium point. Fig. 
3 is a diagram of the equipment neces- 
sary to effect this change to a high pH 
Value and a low carbonate content. 
Equipment needed includes a boiler, 
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lime and phosphate tanks, chlorinating 
apparatus, filter, deaerator, storage 
tanks, and high-pressure pumps. Briefly, 
the process is as follows: 

If necessary, the water is treated 
with chlorine to kill any organisms. 
In the mixing valve suitable amounts 
of lime, soda, and steam are mixed with 
the incoming water. The steam aids 
the reaction and thoroughly mixes the 
lime and soda with the water. The 
water is held in a settling tank for 45 
minutes to provide time for the pre- 
cipitated carbonates to settle. The 
sludge is removed by a pump from the 
settling tank. The relatively clear 
water then passes upward through the 
funnel arrangement and flows into a 
trough where it is mixed with steam to 
deaerate the water, removing the oxy- 
gen and carbon dioxide. The water then 
flows into a small tank from which it 
passes to a non-siliceous filter, which 
removes any flocculant particles. From 
the filter the water goes to the storage 
tank, ready for distribution. Sche- 
matically, the path of the water is as 
shown in Fig. 4. 

Tests show that the desired alkalin- 
ity can be held within 2 grains per 
liter plus or minus. Repeated tests over 
a long period of time show that by this 
method the pH of water containing 
less than 15 p.p.m. can be maintained 
between 9.2 and 9.4 under continuous 
operation, insuring a noncorrosive 
water and requiring limited attention 
from the operator of the treating plant. 

The saving effected by treatment in 
the above manner may be expressed as 
follows: 

pH __ Alkalinity, p.p.m. 
8. 50 
9.2 15 
Saving: 35 p.p.m. not put into wells. 

This saving may be translated into 
more practical terms as in the follow- 
ing example: 

10 wells receive 550 gal. of water 


Fig. 3 





per day, a total of 5500 gal. per 
day, or 
1,650,000 gal. in 300 days. 


At a pH of 8 and alkalinity of 50 
p-p.m. this volume of water would con- 
tain 330,000 grams of CaCO.,. 

If, however, the pH is 9.2 and the 
alkaline content is reduced to 15 p.p.m. 
only 99,000 grams of CaCO, will be 
introduced. 

330,000 grams at pH 8, and alk. 
50 p.p.m. (727.51 Ib.) 

— 99,000 grams at pH 9.2 and alk. 
15 p.p.m. (218.03 Ib.) 


231,000 grams of CaCO, 


Thus, by the older method, 727 Ib. 
of CaCO, will be forced into the sand 
or 72.8 lb. per well in 300 days. 

In the improved process, only 218 Ib. 
of CaCO, will be introduced into the 
sand, or 21.8 Ib. per well, a total saving 
of 509 Ib., or 51 Ib. per well. This sav- 
ing will retard the plugging of the sand 
in direct proportion to the net reduc- 
tion in calcium, will facilitate ingress 
of the water to the sands and, thus, 
will increase oil recovery. 

Additional benefit results from add- 
ing chlorine to the raw water to kill 
organisms before the raw water is 
filtered through nonsiliceous materials 
to reduce traces of precipitated mate- 
rial to a minimum. Other salts such as 
magnesium carbonate may affect the 
solubility equilibrium of CaCO, so that 
an excess of lime is required. The re- 
action will be: MgCO, + Ca(OH), 
—=Mg(OH).+CaCO,, and Mg(OH).., 
being insoluble, will precipitate. If 
MgCl, is present, the reaction will be 
MgCl, + Ca(OH). = Mg(OH),+ 
CaCl... In this case, Mg(OH), will 
precipitate the CaCl, as well as any un- 
attacked chlorides, nitrates, or sul- 
phates that the lime did not attack. 


Thus: 

CaCl, + Na.CO, = CaCO. + 2NaCl 

or CaSO, ++ Na.CO, = CaCO, + 

Na.SO,. 

Thus, this process of chemical treat- 
ment is adaptable to most types of 
water. Analysis of each water is neces- 
sary to determine the amount of chem- 
ical to be added. Reviewing, the neces- 
sary steps in treating water by the 
above process are: 

(1) Before a definite schedule of 
treatment is planned, the raw water is 
tested. 

(2) Lime is added and its effect on 
alkaline content and pH value is de- 
termined. 

(3) The result of the determination 
in (2) dictates the length of the hot 
process cycle required to precipitate 
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sufficient dissolved material to reduce oil sands under pressure, bonates due to the CO, content of the 


the alkalinity to 15 p.p.m. and in- Superheated water vaporizes and ex- water. When a deareated water havin 
crease the pH to 9.2. pands the oil forcing it toward the an alkaline content of 15 p.p.m, a 

Several features have been discovered _ producing well. a pH value of 9.2 is injected into the 
as a result of experience in injecting In weighing the present method of _ sands it will absorb any CO, present in 
water into wells. cold water treatment against methods the water from previous pressurin 

(1) When warm water as received of using superheated untreated water methods. This reduction in total co 
from the hot filter is injected, there is | of medium pressure, or of using the content would result in an increase " 
an increase in production of oil. addition of NaOH at the point of in- precipitated carbonate in the sands 

(2) When warm water is used, the jection of warm water into the input This point deserves serious considera. 
life of wells is prolonged because of well, it is now possible to eliminate all tion when the new treating process js 


the lesser deposition of alkaline earth the ill effects of previous methods of used in existing pressure systems. 
salts in the interstices of the oil-bearing §_ applying superheated water to oil wells, 
rock; there is less pressure-drop of the and to improve the present cold water 
water in the sand and oil recovery is | method by employing the further 


To prevent the precipitation of car. 
bonate or to convert the carbonate into 
the bicarbonate, enough CO, must be 


increased thereby. treatment here described. added to dissolve the carbonate and to 

(3) Inasmuch as the water contains The sands in old wells that have insure that the solubility product of 
only a small amount of dissolved min- been pressured with highly alkaline calcium carbonate is no longer ex. 
erals, it is possible to superheat this lime-treated waters sometimes contain ceeded. 


water before sending it down into the carbonates held in the form of bicar- Several methods can be used to in- 


troduce CO, into the water: 

F; 1. Add the exhaust gases from the 

ig. 4 boilers b f an i 
engines or boilers by means of an in- 

jection through a small pipe into the 

well. 

2. Drop crushed or snowy ice di- 

» ORGANICS DESTROYED rectly into the input wells. 

3. Add acid. This is expensive, how- 
ever. It will be seen that precipitation 
of carbonates resulting from addition 
of lime to the water may, in some 
wells, cause sudden stoppage of oil 
STEAM SUPERHE ATER oo. 

j i It should be noted that introduction 
LIME -SODA _ of carbon dioxide is not always the 
PHOSPHATE S “ remedy to be used in treating all wells 
showing an increase in pump pressure. 
_ DEAERATOR GASES OUT Special treatment of a different type is 
cal sometimes required to dissolve calcite 
or aragonite crystals that may have 
SETTLING TANK LIME AND formed in = pon hee a ° 
. uires a careful consideration of the 
= BOILER OTHER SLUDGE sect of water-treating and an ex- 
y OUT pert application of the remedy after a 
correct diagnosis and plan of attack has 

FILTER ——— a cee been developed. 
For such fields as Titusville, where 

MATERIAL REMOVED 


use of water-pressuring alone has never 
been quite successful, it is suggested 
that cold water be used that contains 
a large content of CO.,. Plain water has 


never been successful there. This same 

ype TANK method is also applicable to some of 

ype enna the sands in the Mid-Continent and 
P 


southwestern fields. Such a water may — 
be injected for a period of a week toa 
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month and then followed by a week's 
> injection of a small amount of steam 

UMP deep in the well. The heat of this steam 
INPUT INPUT will release the carbon dioxide in the 
WELL WELL water, which will tend to release the 


oil trapped in the upper interstices of 













1 the sand, an accomplishment heretofore 
@ PRODUCING not possible using air, gas, or water 
DISTRIBUTING MAIN WELL under the schemes now in use. 
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Acid Treatment of Sand Wells in 
Gulf Coast Fields 


HE success that has attended the 

use of acid in increasing produc- 
tion from limestone formations has 
caused operators in sandstone areas to 
wish enviously for a similar technique 
that would prove as valuable in in- 
creasing porosity and permeability of 
“tight” sandstones. The Gulf Coast 
area of Texas and Louisiana, predom- 
inantly a sandstone area, and long a 
prolific and important producing area, 
would stand perhaps to profit most 
from such a development. In fact, the 
area is now receiving the benefits of 
acid treatment in sand wells. Several 
interesting methods have been used 
that indicate acidizing may become as 
standard a practice in sandstone areas 
as it now is in limestone areas. 


To avoid any misunderstanding, it 
should be noted that the acid used is 
no new product developed to dissolve 
miraculously the silica of sandstone as 
the carbonate of limestone is dissolved. 
Desirable as such a chemical may be, it 
is not believed at present that a reagent 
may be developed that will react on 
silica to increase sand porosity. 


Development of Acid Treatment of 


Sand Formations 


The first successful treatment of a 
sand well on the Gulf Coast was in 
1937, This initial treatment was un- 
dertaken only after a thorough inves- 
tigation in the laboratory of the effect 
of acid on core samples of sandstones 
of varying solubility. As a result of 
these experiments, it was found that 
acid could be used effectively in forma- 
tions either of very high solubility or 
of very low solubility. Highly soluble 
formations are, of course, limestones, 
dolomites, and other carbonates. For- 
mations containing only small per- 
centages of soluble material include 
sandstones in which there is only a 
trace of carbonates. Sandstones con- 
taining from 30 to 60 percent of sol- 
uble minerals as cementation material 
are not suitable for acid treatment be- 
cause the dissolved material completely 
destroys the structure of the sandstone, 


THE PETROLEUM ENGINEER, July, 1939 


By H. LEE FLOOD 
Associate Editor 


often resulting in the creation of a 
loose unconsolidated sand that may 
pack so tightly that commercial oil 
production is not obtainable. Fortu- 
nately, most of the oil-bearing sand- 
stones in the Gulf Coast area are of 
low solubility, usually less than ten 
percent so that acid may be used to 
advantage. 


Effective Surface-Tension Agent 
Developed in Gulf Coast 


One direct result of acid treatment 
in the Gulf Coast has been the devel- 
opment of a new surface tension re- 
ducer that has enhanced the efficacy of 
acid treatment in general. 

Surface tension reducing agents of 





Water shut-off in the Conroe field, 
Texas 
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New surface tension reducing agent extends application 
of acid treatment in fine-grained sandstones 


many types have been used. Many of 
these permitted a reduction of the 
normal surface tension of acid of ap- 
proximately 75-77 dynes per cm. to a 
value of about 50 dynes per cm. The 
drawback in most of these agents has 
been the failure to retain this lower 
value during the action underground. 
In other words, the lowered surface 
tension would be beneficial during the 
introduction of the acid but when 
needed most, during the removal of 
the spent acid, the surface tension 
would have resumed its normal value. 

The new surface tension reducer in- 
troduced on the Gulf Coast has the 
ability to reduce the surface tension of 
acid to approximately 26 dynes per 
cm. More important, it does not 
“break-down” during the reaction but 
maintains a low surface tension sub- 
stantially without change. 


Applications of Acid To Sand Wells 


Acid is being used principally to 
“clean-up” sand wells in the Gulf 
Coast. In the short time acid has been 
available in this area, wells have been 
treated in various fields extending from 
Corpus Christi, Texas, to-New Orleans, 
Louisiana. Treatments have been made 
on both old and new wells. 


Removing cement. One of the 
most frequent applications of acid 
treatment has been in cleaning-up ce- 
ment back of gun-perforations in new 
wells. Occasionally, also, it is neces- 
sary to resort to acid in connection 
with squeeze-cementing jobs in older 
producing wells. 

One of the most interesting jobs of 
the latter type was completed recently 
in the Conroe field, Texas. The well 
was producing through a 100-ft. 
screen hung in the lower end of the 
casing string. Fluid production had 
been averaging 120 bbl. a day, of 
which 25 percent was water. Water 
was coming from the sand opposite 
the lower 25 ft. of the screen. Plan- 
ning to obtain a water shut-off, the 
lower 25-ft. section of the screen was 
gun-perforated in order to gain en- 
trance through the screen for cement. 
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After it had set, the cement inside the 
upper part of the screen was drilled- 
out leaving the lower 25 ft. filled with 
cement. Following this, acid was in- 
troduced into the screen under pres- 
sures varying from 800 to 1400 lb. 
per sq. in. The acid was effective in 
cleaning-up the screen and in dissolv- 
ing the cement behind the screen. Ap- 
parently, it had a beneficial effect on 
the sand formation itself for, in addi- 
tion to aiding in obtaining a water 
shut-off, an increase in oil production 
resulted. The accompanying sketch de- 
picts the underground arrangement in 
this well. 

Cleaning-up screens and sand- 
faces. Corrosion and clogging of 
screens is one of the most irritating 
and also most costly production prob- 
lems in the Gulf Coast. In the ma- 
jority of instances, heavy mineral con- 
tent of the oil or water entering the 
well-bore is deposited on the screen 
and in the sand adjacent to the well- 
bore. Screens become so badly incrusted 
and so firmly cemented that it is nec- 
essary to cut them out in small sections 
in order to remove them. 

Acid has proved effective in dis- 
solving these mineral deposits, a large 
part of which is carbonate and sus- 
ceptible to acid attack. Not only does 
the acid serve to clean the screen of 


the amount of incrustauun usually 
observed when a screen is removed but 
it penetrates into the sand and cleanses 
the entire clogged section of the for- 
mation. 

One characteristic of oil formations 
adjacent to salt domes is the heavy 
mineralization usually occurring over 
the apex of the dome. Acid has been 
used successfully to reduce this min- 
eral content in reconditioning wells so 
situated on the dome. 

De-mudding operations. Acid has 
been utilized as a valuable means of 
removing drilling mud from newly- 
completed wells. In the Gulf Coast 
area, the predominant method of well 
completion is to set casing on bottom. 
While the hole is filled with mud the 
casing is gun-perforated, a screen is 
set, and then the mud is circulated- 
out of the hole using water. 

The value of acid in mud-removal 
was demonstrated recently in a well 
situated in one of the Louisiana Gulf 
Coast fields. The operators of the 
newly-completed well had used various 
means to establish production from a 
formation that had shown every indi- 
cation during drilling of containing 
oil but it had become mudded-off until 
there was no longer even a slight show. 
As a last effort to establish production, 


acid was employed. More or less con- 
vinced that the oil production, if any 
would be small, no provision was made 
for pressure control. After the acid 
treatment, the well was swabbed , 
couple of times and the well blew-in 
unexpectedly. After blowing out-of. 
control for about six hours, the well 
was killed by pumping mud into the 
casing. After proper provision for con- 
trol of pressure had been made, the 
mud was removed from the hole. The 
well was swabbed repeatedly but the 
production could not be brought back. 
Acid was again used in the well to de- 
mud the formation and the well again 
blew-in. This time, however, the pro- 
duction was under control and the well 
continued producing. 


Future of Acid Treatment in the Gulf 
Coast 


The results to date of acid treat- 
ment of sand wells in the Gulf Coast 
indicate that the method will continue 
tc receive a wide acceptance in this 
area. In addition to its efficacy in dis- 
integrating mud and cement in new 
wells, its application even in old wells 
that have been producing for years, has 
been successful in removing mud and 
cement lodged in the well since it was 


drilled. 








Results of Some Typical Gulf Coast Acid Treatments in Sand Wells 












































Maximum Oil production, bbl. per dav 
‘ , Chemical treating 
Well no. Purpose of chemical treatment used, gal. ——— —— ica Remarks 
——= treatment treatment 
1 Workover to reduce gas-oil ratio Well had heen squeezed over 10-ft. section 
is cc adaeee: | | ee 1500 Well dead, neal Son Mae ts cour aa eg toe 
forated with 160 shots. Would not no flow ratio 2000) mud probably stopped-up gun perfora- 
flow. tions. 
Well had been plugged-back to upper pro- 
: y ducing zone as shown by electrical log— 
2 To wash gun perforations 900 1000 None 2500 (est.) squeezed above and below—no flow after 
perforating and swabbing for several 
weeks. 
To remove secondary mineral de- i Casing set through producing zone which 
3 posits and mud from sand—new 1500 1400 10 300 was hard and dense due to secondary 
well. mineral deposit in sand pores. 
: Well had steadily declined over period of 
4 ba ae cnr gg formation 1000 1500 5 32 years due to plugging action of ‘‘scale” 
Pp . or mineral deposits. 
P : . Well had been plugged-hack and pipe per- 
5 To hewn ane = a = 1000 1200 4 20 forated at level of upper producing zone. 
st : Probably some cement involved. 
undetermined 
6 To remove cement and mud ahead 1000 5000 None amt. of water | Formation contained only water and gas. 
of gun perforations. and gas 
. t Well had been worked-over to reduce 
- ~ om perforations after 1000 3200 ae 100 Sae-oll ratio, Would not Bow following 
a —— . ? cement squeeze job and gun perfuration. 
' ; Formation was inadvertently squeezed off 
8 rn a nag a ko 750 600 Bailed 18-90 below casing seat. Size of bit used to 
vie sg jet-g ° dry driil-out considerably smaller than diam- 
— E eter of open hole. 
a Entire pay section had heen oqueesed-ofl 
To clean-up and remove cement an 600 ‘ to reduce abnormaily high gas-oil ratio 
9 mud following gun perforations. 1000 . no flow 180 (60,000). After dri!ling-out cement plug, 
well would not flow. 
ee 
Well had been killed by 14-Ib. mud to set 
| i . ' es screen. Would not flow after screen was 
10 To de-mud well after setting screen. 1000 2400 swabbed dry 150 set. Responded immediately after chem- 
ical de-mudding treatment. 
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High Rotating Speeds Employed in 
Drilling Deep California Well 





Brie 
Rak 


HE technique of high-speed rota- 

tion has probably been advanced 
to a greater extent in drilling deep 
wells in the San Joaquin Valley, Cali- 
fornia, than in any other area in the 
world. Drill pipe rotating speeds of 
400 r.p.m. and greater have become 
more or less common in the Rio Bravo 
field; a rotating speed of 600 r.p.m. 
has been employed in one operation in 
nearby territory. This speed was used 
mainly in testing and actually was ap- 
plied in making only a small amount 
of hole. 

The use of high rotating speed in- 
volves considerably more than the 
mere rotation of the table at great 
speed. Many engineers are of the opin- 
ion that such high speeds are not prac- 
ticable using present types of equip- 
ment. Rotary machines as now de- 
signed have a rated speed of not ex- 
ceeding 350 r.p.m. Yet these tables 
have been used successfully at the high 
speeds now being applied; other equip- 
ment directly or indirectly affected 
has also played a definite part in mak- 
ing high speed effective. 

The present trend in high-speed ro- 
tation is exemplified by Union Oil 
Company’s No, 1-36 Kernco, between 
Shafter and Wasco, California. In drill- 
ing this well a speed as great as 600 
r.p.m. was attained although little ac- 
tual drilling was done at this speed. 
To a depth of 4000 ft., however, the 
drill pipe was rotated at more than 575 
rp.m. and to 7000 ft. the rotating 
speed was more than 500 r.p.m. From 
7000 to 8000 ft. the rotating speed 
was 400 r.p.m.; from 8000 to 9000 
ft.. 375 r.p.m.; and from there to 
12,375 ft., when continuous coring 
started, table speed was maintained at 
300 r.p.m. or more. In coring from 
12,375 ft. to a total depth of 12,985 
ft., rotation averaged approximately 
150 r.p.m. Moreover, open hole was 
carried from the bottom of the 16-in. 
surface string cemented at 1512 ft. 
to a depth of nearly 13,000 ft. An 
important factor contributing to the 
success of the operation and to avoid- 
ing the need for a protective string of 
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casing was the “step-down” method 
indicated in Fig. 1 and discussed later. 

Whether or not any hole-making 
record was established, the drilling 
time on this well is worthy of consid- 
eration. A depth of 10,100 ft. was 
reached in 20 days; 11,200 ft. in 
30 days; and 12,200 ft. in 40 days. 
Surveys were made using a drift re- 
cording instrument to measure the in- 
clination from the vertical at regular 
intervals and the well was thus con- 
trolled for verticality. The maximum 
deviation reported was 114 deg. and 
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Speeds as great as 600 r.p.m. attained in drilling 
to a depth of 12,375 ft. in fast time 


By WALLACE A. SAWDON 
Pacific Coast and Foreign Editor 


at the last reading taken (below 12,000 
ft.) the inclination was zero. The 
maximum deviation permitted in the 
surface hole is 1% deg. In the rest of 
the hole the inclination is brought back 
to zero as soon as the record indicates 
a deviation from vertical. It is believed 
that the bottom of the hole lies with- 
in, or very close to, the projection of 
the area directly beneath the derrick 
floor. 

When using high speeds, first con- 
sideration must be given to the bit. 
In this particular well, rock bits were 
used from top to bottom. Not so many 
years ago bit design and construction 
would not have permitted rotation at 
the high speeds now used and even 
with present design the size, according 
to the opinion of one operator, is in- 
strumental in the performance. The 
bearings of the bit have to withstand 
the weight and speed applied and it 
was believed in planning the operation 
that rock bits of 1134 to 12% in. 
would be most satisfactory for the ro- 
tating speeds contemplated for this 
well. 

Considerable credit for drilling the 
hole so straight at rotation speeds of 
from 500 to 575 r.p.m. was attributed 
to the use of a 240-ft. drill collar 
weighing approximately 18 tons, This 
collar was made up of four 60-ft. 
lengths of 84 in. O. D. All the weight 
applied to the bit was provided by the 
drill collar. The drill pipe above the 
collar was maintained in tension and at 
some point below the top of the collar, 
transition from tension to compression 
was made. (Fig. 2.) The weight indi- 
cator used was calibrated to read di- 
rectly in tons of weight on the bit, 
having a vernier graduated also to read 
in tons. The weight on the bit was 
limited to a maximum of 18 tons (the 
weight of the drill collar alone) so that 
the drill pipe could always be kept in 
tension. Actual weight carried during 
the drilling was maintained at all 
times very close to but never more than 
that of the drill collar. The drill pipe 
therefore served mainly as a rotating 
medium and as a means for transport- 


ing mud fluid to the bit; and all the 
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weight carried on the bit was concen- 
trated at the bottom of the hole, thus 
eliminating flexure of the drilling 
string and reducing to a minimum the 
chances for drifting, wear on the drill 
pipe, twist-offs, etc. 

The drill pipe used to 10,375 ft. was 
made of high-alloy steel, 5 9/16-in. 
O. D., having internal and external 
upset joints. Because greater vibration 
accompanies the use of the square kelly, 
an octagonal kelly was used. The other 
advantages of the octagonal kelly, such 
as providing greater fluid passage both 
inside and between the kelly and cas- 
ing, were considered but the main rea- 
son for its use was to reduce vibration 
to a minimum at the high rotating 
speed employed. 

From 10,375 ft, to total depth, 414- 
in. high-alloy drill pipe having external 
and internal upset joints replaced the 
5 9/16-in. size. While drilling to 
12,375 ft., the 240-ft. drill collar was 
used above the bit. 

Other equipment for use at high ro- 
tating speeds in deep wells must be 
properly designed. Larger pumps must 
be provided to circulate the greater 
volume of fluid and swivels must be 
able to withstand the heavy duty im- 
posed. The 1'4-in. line now widely 
used on these deep wells necessitates 
the use of larger sheaves in the crown 
and traveling blocks and larger drums 
on the drawworks must be equipped 
with larger bearings. 

Mud circulation was provided by 
two 15%4-in. by 8'%4-in. by 20-in. 
steam pumps and the mud was condi- 
tioned through two vibrating screens. 
A blind was installed in the 10-in. 
suction line to one of the pumps to 





facilitate compounding when high 
pressure was required. In addition to 
its use for circulating mud fluid, the 
second pump was hooked-up to pro- 
vide any necessary services such as mix- 
ing mud, pumping to the degasser, etc. 

One 15'4-in. by 634-in. by 14-in. 
pump was provided for mixing weight 
material and thinning agent with the 
mud. This pump also could be used to 
pump the mud from the well through 
the degasser. The mud was mixed in a 
pit and then pumped to a tank for 
storage. 


Another small pump was used to 
supply water for the drum, for wash- 
ing, and for actuating the blowout 
preventer and packer. 

The steam generating plant consisted 
of four 350-lb. boilers having super- 
heaters built integrally. Feedwater 
pumps and water treaters were placed 
directly behind the boilers. 

It is, of course, impossible to use 
rotating speeds such as those employed 
on this well without the use of an in- 
dividual engine for driving the rotary 
machine. The one used here was of the 
underfloor type consisting of a 12-in. 
by 12-in. twin-cylinder engine direct- 
connected to an extension shaft by a 
flexible coupling. From a sprocket on 
this shaft the rotary table is operated 
by a chain drive, totally enclosed and 
lubricated by an oil-bath. 


The drawworks was a 3-speed, 2- 
shaft - plus-cathead-shaft type, fully 
enclosed and driven by a 14-in. by 14- 
in. twin steam engine. A single hydro- 
matic brake was used on each end, an 
arrangement that is believed to give 
better balance than the double-type 
placed at one end, The crown block 
contained six 48-in. sheaves, and the 





traveling block five. Sheaves were in- 
terchangeable between the crown and 
traveling blocks. 


Of particular interest in drilling this 
well was the “step-down” method al- 
ready mentioned and indicated in Fig. 
1. A 12%-in. bit was selected as the 
best size for the high rotating speed 
planned and the conditions expected in 
the greater portion of the drilling. Al- 
though this well was a wildcat, the 
formations to be penetrated were 
rather well anticipated and a 133-in, 
surface string could have been used. 
To provide, however, for any contin- 
gency that might require a protective 
string, 16-in. surface pipe was run and 
cemented at a depth of 1512 ft. 

A 12%-in. hole was then drilled to 
10,223 ft. at the rotating speeds men- 
tioned. At that point, hole was reduced 
to 1134 in. and the 5 9/16-in. drill 
pipe was replaced by 4'/2-in. At 11,500 
ft., the hole was reduced to 11-in. 
Beginning at a depth of 12,380 ft. 
continuous coring was carried to a to- 
tal depth of 12,985 ft. using 414-in. 
drill pipe. The hole from 12,380 ft. to 
bottom was later reamed to 8 5%-in, di- 
ameter, after which a 7-in. water string 
was run and cemented at 12,787 ft. 


By reducing the size of the hole after 
reaching 10,223 ft., it was believed 
that injury to the wall while running 
in and out of the hole would be re- 
duced to a minimum. The shoulder of 
each reduced section shown in the 
sketch was subjected to destructive ac- 
tion for only a short time while mak- 
ing a round trip and the hole was thus 
kept in better condition. By maintain- 
ing the condition of the hole one string 
of casing, which would have been re- 
quired as a protective string, was elim- 
inated. It was also found that a saving 
in mud expense was obtained by this 
method of stepping-down the size of 
the hole. 

Under certain conditions prevailing 
in this district it is believed that re- 
duction of the size of hole by steps in 
this manner eliminates not only one 
string of casing and its cementing job 
but an extra cementing job also may 
be obviated. The water string itself 
can be cemented lower and on top of 
the sand, thus allowing the liner to be 
hung in the casing without a cement- 
ing job below the shoe of the water 
string. 


ee 


Underfloor rotary drive consisting of 
a 12-in. by 12-in. twin steam engine. 
In the background is the enclosed 
chain drive to the rotary machine 
above 


THE PETROLEUM ENGINEER, July, 1939 











P 615.635.4 
P 625.450.4 


Method of Determining Whether Electrical 
Protection Should Be Applied to a Pipe 
Line or the Line Reconditioned’ 


By D. B. GOOD 


Electrolysis Engineer, The Texas-Empire Pipe Line Company 


N the afternoon of April 25, 

1939, in conjunction with the 
Oil World Exposition at Houston, 
Texas, the Mid-Continent Cathodic 
Protection Association sponsored a 
meeting devoted to cathodic protec- 
tion of pipe lines. The chairman of 
the meeting was Walter F. Rogers, 
secretary of the association. Rogers 
opened the meeting with an outline 
of the aims and purposes of the asso- 
ciation. His remarks follow: 

The Mid-Continent Cathodic Pro- 
tection Association was formed ap- 
proximately one and one-half years 
ago as a result of popular demand 
for a forum at which those interested 
in this subject could discuss mutual 
problems. The advisability of such a 
forum is further manifest through 
the fact that installations of this 
type may involve pipe lines of other 
companies. When electrical drainage 
is placed on a section of pipe line the 
current flow will be along the paths 
of least resistance. If an outside com- 
pany has a pipe line in the forced 
drainage area this lime may carry 
part of the current. This results in 
protection of the pipe at the area of 
current pick-up and corrosion at the 
area of current loss. It is necessary, 
therefore, for the outside line to be 
bonded to the protected line in such 
a manner that corrosion of the out- 
side line does not occur. It is to dis- 
cuss problems of this type and to de- 
velop specifications for their correct 
handling that are among the aims of 
this organization. In addition the or- 
ganization wishes to give wide pub- 
licity to the value of cathodic protec- 
tion and this is best done through 
frequent programs at which papers 
are presented. It is for this reason 
that the present program is spon- 
sored by the association. 





HE subject of determining 

whether electrical protection 
should be applied to a pipe line or 
whether the line should be recondi- 
tioned, for discussion purposes, has been 
divided into two separate parts, classi- 
fied as follows: 


_ 


‘Paper presented at Oil-World Exposition, 
Houston, Texas, April 25, 1939. 
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First, as to locations where leakage 
or deterioration of pipe by corrosion 
has already been experienced or evi- 
denced. 

Second, as to locations of pipe or 
metal wherein no actual pits or leaks 
have yet been noted but where their 
occurrence would be exceedingly ex- 
pensive and difficult to repair, and 
where damages would likely be exces- 
sive. 

The problem of existing lines where 
leaks or deterioration of pipe or metal 
by corrosion have already been experi- 
enced or evidenced, constitutes in gen- 
eral the most frequently occurring sit- 
uation for consideration to determine 
whether a reconditioning program is in 
order ‘Or whether electrical means can 
or should be applied for keeping the 
pipe line in service. In this case we 
will assume, to begin with, that past 
records of leaks and maintenance costs 
for some several years, but preferably 
for the life to date of the pipe-line 
section or system under consideration, 
are available for analysis of frequency 
and location of pitting, and of cost. 


Possibly the line has reached a point 
when it is rapidly becoming unservice- 
able, in which case immediate atten- 
tion is necessary to determine whether 
to recondition extensively, to lay a new 
line, or to try cathodic protection. 


The electrolysis engineer then starts 
with the problem of applying electrical 
protection to this line to arrive at the 
cost of protecting it. This problem in- 
volves a study of the number and size 
of units needed, power costs, equip- 
ment needed, and savings over recon- 
ditioning, if such can be realized. 

The problem is first approached 
with the thought that it will be neces- 
sary to recondition or apply protection 
to the entire length of line. This would 
be a case where general corrosion has 
been experienced over the entire length 
of the line. A preliminary test is first 
made at a point where the engineer 
thinks the first unit may be needed. In 
this locality, then, the position may be 
determined more exactly by taking soil 
resistivity measurements, considering 
the general terrain, and determining 
the point of lowest ground-bed resist- 
ance. The location of this ground bed 
must, of course, be reasonably close to 
the pipe line and to the power-supply 
line if rectifying sets are to be used. 
If windmills, gas engines, etc., are con- 
templated, the location is not quite so 
restricted, but in any case the most 
suitable location for lowest possible 
ground-bed resistance is of extreme 
importance. 

The usual preliminary set-up for 
drainage is then established, using port- 
able testing equipment and a tempo- 
rary ground bed, which need not be 
large or extensive, depending mainly 
upon the test equipment available and 
on the trial drainage currents con- 
templated, 

Several curves of potential to ground 
of the pipe for various currents are 
obtained and plotted, showing for each 
value of current the extent of pro- 
tection either way from the test point 
and giving the answer to the first un- 
known quantity; that is, the amount 
of pipe, from this one station only, that 
can be fully protected by various cur- 
rents. If we have picked the right site 
for Unit No. 1, and at which we may 





assume there is an existing power 
source, we are ready to do some more 
calculating. 

The voltage required on a perma- 
nently operating system for use in pre- 
liminary calculations and estimates, 
and for ordering equipment in some 
cases, may be obtained in one of sev- 
eral ways as follows: 

(1) The test ground may be of a 
standard type, from which may be cal- 
culated the approximate resistance for 
a final installation, such data being ob- 
tained from past experience and cal- 
culations. That is, it may be known 
that on the usual type of ground used 
on final installations, the resistance is 
likely to be a certain percentage of 
that observed from the temporary test 
ground used. 

(2) If no effort is made, from the 
temporary test ground, to determine 
the final ground resistance, this value 
can sometimes be approximated by the 
use of a megger and a four-bar method 
of measuring soil resistivities or by 
other reasonably accurate means. Then 
by calculating from formulas available 
or curves plotted from these formulas, 
the resistance of a ground bed of the 
size and design contemplated may be 
determined. The accuracy of this 
method will depend upon soil uniform- 
ity and care in testing. 

(3) The third choice is to use the 
above means for obtaining preliminary 
figures for estimating expected size and 
cost of operation of a unit or units. 
Then if the project is justified and ap- 
proved, a permanent ground bed may 
be established and another test made 
to cbtain the actual total circuit re- 
sistance before specifying equipment. 
This is the preferable procedure. 

It should, of course, be kept in mind 
that the ground-bed resistance may 
vary considerably over a period of time. 
Even with constant drainage currents, 
the potentials of pipe to ground vary 
appreciably in some localities with the 
seasons. These latter variations of po- 
tential are noted where stray-power 
currents are not involved. Proper con- 
sideration should, therefore, be given to 
these variables, calling upon past ex- 
periences to a great extent. In states 
or areas where the weather variations 
are considerable and where freezing or 
below-freezing weather is experienced, 
it is found that there is quite a varia- 
tion in effective “spreads” or range of 
protection from cathodic units, vary- 
ing with the seasons, other factors be- 
ing constant. In the winter the ground 
resistance increases, making possible 
greater “spreads” than under summer 
operating conditions. 

When using soil resistivities for the 
determination of probable ground re- 
sistances or rather, total circuit resist- 


ance, it should be remembered that 
aside from the actual ground resistance 
itself, there are several other parts con- 
stituting circuit resistance such as con- 
nected wires and pipe contact resist- 
ance; the latter comprises in most cases 
an appreciable percentage of the total, 
particularly in low-resistance soils. 
Also, some allowance should be made 
for expected increase in total circuit 
resistance with time, this being depend- 
ent upon design of ground bed, soil 
formation, rainfall, currents discharged 
from anode, etc. 

It has been determined, then, from 
these preliminary tests, the amount of 
pipe that can be protected by a given 
current at a given voltage. The type of 
equipment can now be selected for 
converting a.c. into d.c. The overall 
efficiency of the rectifying equipment 
selected is already known. The a-c. 
power rate is known, and from this 
the average monthly power bill can be 
obtained. When wind-driven genera- 
tors, gas engines, or other equipment 
for generating d-c. energy is used, the 
cost to operate such converters is also 
known. 

The cost of reconditioning can now 
be calculated, or the cost of mainte- 
nance, as the case may be. Knowing 
from past records the prolonged service 
life that may be expected from a re- 
conditioning program, the frequency 
of the need for such a job in a given 
number of years is known and the total 
costs may be set against the electrical 
protection figures in a comparative 
way. In cases where partial recondi- 
tioning is in order and has been car- 
ried on, the cost per year of such a 
program is also known and can _ be 
compared against cost of applying elec- 
trical protection, In any event each 
case must be considered as a distinct 
problem in determining the most eco- 
nomical procedure to follow. 

It is well known that where more 
than one unit is required, as shown by 
the preliminary tests, the amount of 
pipe that can be fully protected per 
unit is raised considerably over that of 
one unit operation. An example involv- 
ing three units shows that the average 
miles of pipe protected, on an individ- 
ual basis, is 6.1; the average miles on 
simultaneous performances is 8.7, or 
an increase on fully-protected pipe, by 
addition of values less than 0.3 volt on 
connecting or overlapping ends, of 
about 40 percent. On multiple instal- 
lations the total power consumption 
can usually be materially reduced under 
that of a single large unit to protect 
the same amount of pipe, comparative 
operating costs depending, however, on 
power rates, equipment, and installa- 
tion costs. 

If the section of line we are consid- 





ering, therefore, requires multiple oper. 
ation, and these units can be Suitably 
situated, which it is not always possible 
to do, it is necessary to make simul. 
taneous tests for determining the po- 
tential changes using multiple units 
and to calculate the costs of operation 
and installation against the recondj- 
tioning or maintenance costs for this 
set of conditions. 

Another variation of the problem ex. 
ists when only short lengths of line on 
the entire section are known “hot. 
spots”. In such cases, the costs of elec. 
trical protection against reconditioning 
approach each other more closely. It 
may even pay to recondition short sec- 
tions rather than to attempt cathodic 
protection where hot-spots are great 
distances apart, especially on poorly- 
coated lines requiring considerable ex. 
penditure of power for providing even 
limited protection. 

The second part of this study con- 
cerns sections of pipe or metal wherein 
no actual pits or leaks have yet been 
noted but where their occurrence 
would be exceedingly expensive, if not 
impossible, to repair and where dam- 
ages would likely be excessive. Under 
this category should be included river 
crossings, lakes, either natural or arti- 
ficial, lines through towns or edges of 
cities, lines under pavement, tank bot- 
toms, etc. 

In some instances, surveys may show 
current losses to or in rivers in which 
case there is no question of the advis- 
ability of elimination of the loss. It is 
fairly difficult in some cases to effect 
this elimination merely by insulation, 
or perhaps the river water is contam- 
inated and corrosive, so cathodic pro- 
tection is adopted for a definite solu- 
tion of the problem. When no current 
losses are noted, and when soil and 
water tests are negative as regards cor- 
rosion, there is still a very real possi- 
bilitv of having a leak in the river. 

Thus, it is seen that in some cases, 
past records, data, etc., cannot be used 
as a basis for the justification of appli- 
cation of electrical protection; never- 
theless, in many instances there 1s 
ample evidence that protective mea- 
sures are fully warranted by the spe- 
cial conditions existing with respect to 
these pipe lines. 

In conclusion, it is believed that the 
method of applying electrical protec- 
tion for the mitigation of corrosion of 
underground structures should in all 
cases be considered prior to any exten- 
sive reconditioning program. Also, that 
at other points where leaks would be 
unusually difficult to repair or un- 
usually costly in repair costs or prop- 
erty damage the prevention of these 
leaks by cathodic protection measures 
should be given careful consideration. 
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General Procedure in Manufacturing 
Natural Gasoline’ 


By DAVID E. FIELDS 


Vice-President and Sales Manager, Tulsa Boiler and Machinery Company 


N manufacturing natural gasoline 

by the absorption method, the wet 
gas comes from the field under well 
pressure OF under vacuum and first 
passes through an inlet scrubber where 
any crude oil carried in from the field 
separators is knocked-out. From the 
inlet scrubber the gas passes through 
the absorbers if under well pressure. If 
under vacuum, compressors are used 
to bcost the gas through the absorbers. 
It enters under the bottom bubble tray 
and passes upward through the trays 
where the mineral seal or absorption oil 
absorbs the gasoline hydrocarbons in 
the wet gas and the dry gas then passes 
from the top of the absorber and into 
the residue scrubbers. In passing 
through the residue scrubbers any 
mineral seal oil carried-over in the dry 
gas from the absorbers is knocked-out 
and trapped-back into the oil system 
of the gasoline plant. The dry gas then 
leaves the residue scrubbers for repres- 
suring, is sold as fuel to a pipe line, or 
is burned in a carbon black plant. 


The rich oil that has absorbed the 
gasoline hydrocarbons leaves the bot- 
tom of the absorbers and passes to a 
set of heat exchangers where it is grad- 
ually heated to a temperature ranging 
from 260°F. to 310°F. or more, de- 
pending upon the boiler pressure at 
the plant. The rich oil leaves the heat 
exchangers and enters a vapor ex- 
changer where it is further heated by 
the hot gasoline vapors coming from 
the top of the evaporator before they 
pass into the dephlegmator. From the 
vapor exchanger, the rich oil passes to 
the steam preheater where live steam 
further heats the rich oil before it 
enters the evaporator at the top tray. 
The rich oil then passes downward 
over and through the bubble trays in 
the evaporator and is reheated by two 
heating elements contained in the 
evaporator; one above the second bub- 
ble tray from the bottom and the other 
above the bottom tray. Into the bot- 
tom of the evaporator live steam is 
introduced to strip the rich oil of its 
gasoline content. 


The hot lean oil is discharged from 
the bottom of the evaporator and en- 
ters the heat exchangers where its heat 
is transferred to the cold incoming 
rich oil from the absorbers. In the ex- 


"Title of paper presented at Panhandle Chapter 
Meeting, A.P.I., Pampa, Texas, April 11, 1939, 


which, because of its practical value, is pre- 
sented herewith. 
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changers the lean oil is cooled to 120- 
130°F. before entering the lean-oil 
surge tank to be picked up and pumped 
through the lean-oil coolers and back 


to the absorbers where it again absorbs - 


the gasoline hydrocarbons from the 
gas. This completes the oil cycle in the 
plant. 

The gasoline vapors from the top 
of the evaporators are passed through 
the vapor exchanger before entering 
the dephlegmator under the bottom 
bubble tray. The vapors pass upward 
through the bubble trays in the de- 
phlegmater and are taken out the top 
to enter gasoline-condensing coils. 
From there the gasoline goes into the 
make-tank prior to being stabilized 
and treated in preparation for storage. 
In the dephlegmator the vapors are re- 
fluxed with either water or gasoline to 
knock-down the heavier fractions and 
control, thereby, the end-point of the 
gasoline production. 

A water trap is installed at the base 


of the dephlegmator and the condensed 
agitation-steam coming over from the 
evaporator is trapped-off and returned 
to the feedwater heater. An oil trap is 
provided in the base of the dephleg- 
mator to eliminate the heavy ends of 
the gasoline and any oil that may be 
carried over from the evaporator. An 
ejector is used to return this trapped oil 
to the evaporator. 


The raw gasoline production is fairly 
“wild” so that stabilization to lower 
vapor pressures is necessary before the 
gasoline may be marketed. The feed 
pump at the stabilizer pumps the gaso- 
line from the make-tank through the 
gasoline heat exchangers and into the 
stabilizer column. Connected to the 
bottom of the stabilizer column is a 
reboiler, utilizing live steam through 
the tubes of its heating element to 
heat the gasoline. A reflux condenser 
is situated usually on top of the stabi- 
lizer for gravity reflux. In some in- 
stallations, the reflux condenser is 
placed in the cooling tower and the 
reflux is pumped back to the top tray 
of the stabilizer to aid in fractionat- 
ing the gasoline. The rate of reflux is 
controlled by a flow controller. The 
hot stable gasoline leaves the bottom 
of the stabilizer and passes through the 
gasoline heat exchangers in which its 
heat is transferred to the cold incom- 
ing raw gasoline. The stable gasoline 
then enters the final gasoline coolers 
in which it is cooled to within 5° of 
the cooling-water temperature. The 
light ends from the top of the stabi- 
lizer are used as a refrigerant or sold 
as liquefied gas. 

Formerly these light ends were usu- 
ally wasted or burned under boilers. In 
the last ten years liquefied gas has been 
adopted widely as fuel for farm light- 
ing and gas engines and as charging 
stock in polymerization plants so that, 
today, few of these lighter ends are 
wasted. 

Usually the lean-oil coolers, gaso- 
line condensers, dephlegmator water 
coolers, stabilizer condensers and cool- 
ers are of the atmospheric type and are 
placed in the cooling tower. Some 
plants, however, employ the closed- 
type absorber if water must be con- 
served or other conditions indicate 
their use. 

Some of the recent improvements in 
equipment for the manufacture of 
natural gasoline have resulted from an 
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increased knowledge of the basic proc- 
esses. For example, we know that the 
colder the lean oil is as it enters the ab- 
sorber the greater will be the amount 
of gasoline hydrocarbons absorbed 
from the gas. Expressed another way, 
to absorb certain hydrocarbons less ab- 
sorption oil will be required if its 
temperature is lowered. Using either 
atmospheric- or closed-type coolers the 
nearest approach to the cooling water 
temperature is usually 7°F. In order 
to obtain the cold absorption oil needed 
to take high percentages of butane 
from the gas most of the new plants 
are employing refrigeration to chill the 
lean-oil stream before it enters the ab- 
sorber. This may be done in either of 
two ways. One method involves the 
use of a conventional absorber, usually 
with 20 bubble trays. The oil is 
chilled by an oil-chilling element that 
sets alongside the absorber. The oil 
passes through the tubes and the re- 
frigerant, a propane-butane mixture 
in the liquid-phase under pressure, is 
around the tubes. This usually cools 
the oil to a temperature about 15°F. 
below the outlet temperature from the 
atmospheric oil-coolers in the cooling 
tower. The other method involving a 
different type absorber is used in new 
plant installations. Two oil-chillers are 
installed in the absorber; one above the 
third bubble tray, and one above the 
fifth bubble tray from the bottom. The 
oil circulates around the tubes within 
the shell of these oil-chilling elements 
and the refrigerant is vaporized by ex- 
pansion in the tubes of the two chill- 
ing elements connected in series. A re- 
compressor then compresses these va- 
pors into liquid again, which enters a 
surge tank prior to return to the chill- 
ing elements, thus completing the cy- 
cle. 

In most of the plants now operating 
on the Gulf Coast it has been found 
that the rich oil leaves the absorber at 
virtually the same temperature as the 
incoming lean oil to the absorber, 
which shows that the heat of absorp- 
tion has been offset by the additional 
cooling involved in refrigerating the 
oil. This usually amounts to 15°F. or 
more, which represents a large saving 
in reduced oil circulation rates. 

Another new feature in the modern 
gasoline plant is the use of the vapor 
exchanger. The rich oil after leaving 
the heat exchanger is heated 6 to 10°F., 
depending upon the amount of gaso- 
line produced as it passes through the 
tubes of the vapor exchanger before 
entering the steam preheater. This heat 
is imparted to the oil by the vapors 
taken from the top of the evaporator 
and routed through the vapor ex- 
changer before they enter the dephleg- 
mator under the bottom tray. It is 
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possible to use the vapor exchanger 
only on gasoline plants in which the 
evaporator and dephlegmator functions 
are conducted in two separate columns. 
On some plants a combined evaporator 
and dephlegmator is used in which the 
dephlegmator is above the evaporator 
as integral parts of one tower. 

In equipment designed for process- 
ing corrosive gas, stainless-steel bubble 
caps are used in the absorber, evapora- 
tor, and dephlegmator. The down- 
comers and seals are usually made of 
pipe having ;s in. heavier walls and 
ly in. is usually added to the thickness 
of the shell, heads, and bubble trays, 
than in comparable materials used for 
sweet gas. Manholes were formerly in- 
stalled in the shells above each tray, 
but in modern practice manholes are 
provided only above the top bubble 
tray and below the bottom bubble tray. 
Manholes on all the trays enable a man 
to go through the bubble tower from 
top to bottom when inspection is neces- 
sary. 

Another modern development is in 
the use of superheated exhaust steam in 
the base of the evaporator instead of 
saturated steam. Back-pressure is held 
on the steam exhausts of the turbines 
driving the oil pumps and the exhaust 
steam is passed through a superheater 
in which it is dried out and super- 
heated and then introduced into the 
evaporator to serve as agitation steam. 
The oil level in the evaporator is con- 
trolled by using a float valve having 
a cam-operated block instead of the 
ordinary direct-connected liquid-level 
controller. The cam-operated block in- 
creases or decreases the pressure on the 
lean-oil surge tank. As the pressure on 
the surge tank is decreased, more lean- 
oil flows through the heat exchangers. 
When the cam-operated block type of 
controller is used the lean-oil is several 
degrees hotter as it leaves the base of 
the evaporator because no expansion is 
permitted. When the direct-connected 
controller is used the oil is subjected to 
some cooling as it passes through the 
balanced valve and the pressure is re- 
duced as a consequence of this cooling. 

Another new feature is the feed- 
water heater of the open-type that also 
incorporates the features of a water 
purifier and condenser. Direct contact 
between exhaust steam and make-up 
water is obtained in the lower part of 
the feedwater heater by a tray and 
deflector plates. Atmospheric condensa- 
tion takes place in the upper part of 
the heater in the nest of tubes exposed 
to the air. In the top there is a mist 
extractor to prevent carryover of the 
liquid. A balanced valve on the make- 
up water line with an inside float main- 
tains a constant water level in the 
feedwater heater and makes the heater 


virtually automatic in operation, No 
pressure is held on the feedwater 
heater other than atmospheric. The 
water from the water-trap on the de. 
phlegmator is introduced into the 
heater near the bottom. All exhaust 
steam from the various pumps and 
turbines not required in the evapora. 
tor is introduced through a large 
opening near the top of the bottom 
compartment. The temperature in the 
bottom compartment is approximately 
190°F. The feedwater pump takes 
suction from the bottom of the heater 
and discharges into a mixing tank, 
which is under approximately 175-[b, 
pressure when the boilers are operat. 
ing at 200-lb. pressure. 

The condensate both from the heat- 
ing elements of the evaporator and 
from the preheater is also introduced 
into the mixing tank. The pressure on 
the heating elements is sufficient to 
force the condensate into the tank so 
that no pump is required. The resultant 
temperature after mixing the two 
water streams is approximately 275°F, 
A boiler-feed pump takes suction from 
the mixing tank and discharges the 
feedwater into the boilers. The steam 
saving on this hook-up is obvious. The 
combined condensate from the evap- 
orator heating elements and preheater 
is approximately one-half of the boiler 
feedwater requirements of the plant. 
This water is at a temperature just a 
few degrees below the boiler tempera- 
ture and relatively little heat is re- 
quired to convert it back into steam. 

The compression-type plant is used 
successfully in the manufacture of 
natural gasoline only when extremely 
rich gas is available for processing. In 
this method the natural gas is gathered 
from the field and is compressed usu- 
ally to 275-300 Ib. per sq. in. The 
compressed gas passes through coolers 
to condense the gasoline content and 
into accumulator tanks. Residue gas 
from the top of these tanks is used 
as plant fuel. 

One of the newest compression-type 
plants uses gas direct from the wells 
at pressure as high as 1200 Ib. per sq. 
in. The gas is processed through a se- 
ries of heat exchangers or chillers in 
which temperatures as low as 30° be- 
low zero are obtained using liquefied 
gas as a refrigerant. The condensate 
is then collected in an accumulator 
tank, after which it is stabilized as in 
the absorption process. The gas is then 
recompressed to pressures high enough 
to permit its introduction into the gas- 
producing sand. The use of this sys- 
tem is confined to those areas in which 
condensate or distillate recovery is the 
sole production and the return of gas 
to the sand is a necessary part of ef- 
ficient operation. 


THE PETROLEUM ENGINEER. July. 1939 





eee 




















“So aoc°e#r-n & &. 1 


—_——|_™ PP ee 


ESE Se eee CUD 


OR ca iia ye 





‘OR SHALLOW PRODUCTION 
UFKIN TC-55-7A ASSEMBLY 
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Other Popular Lufkin Shallow Production Units Include: 


LUFKIN TC-66-58 
LUFKIN TC-77-3. . 
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Graphical Method Determines Efficiency 


of Gasoline Trunk Lines 


Periodic calculation based on pressure and volume 





PERATING experience acquired 
during the last ten years has 
shown that the capability of a gasoline 
pipe line to carry the tonnage for 
which it was initially designed is de- 
pendent upon maintaining the dimen- 
sionless number known as “roughness 
factor” at the highest possible value. 
The growth of internal tubercles to- 
gether with scaly deposits combine to 
produce such a high degree of skin fric- 
tion between the pipe wall and gasoline 
that line throughput capacities can 
quickly depreciate as much as 9 or 10 
percent, even though the dynamic 
pressure remains constant. Several 
theories have been advanced to ac- 
count for the continuous production of 
the corrosive matter, The generally ac- 
cepted hypothesis is that water in com- 
bination with excess oxygen is the 
cause. Inhibitors compounded from 
several elements have been injected into 
the gasoline stream to absorb the ex- 
cess oxygen and thus arrest or eliminate 
what is considered one of the primary 
causes of the corrosion. The statement 
that these inhibitors have been even 
partly successful cannot at present be 
substantiated by the results obtained. 
Gasoline pipe lines are analogous to 
gravel roads, inasmuch as after a def- 
inite operating period their roughness 
factor, generally called “C” value, 


By FRANK H. LOVE 


Managing Editor 


causes such resistance to flow that the 
velocity of the stream, comparable to 
an automobile’s road speed, must be 
decreased if the power that produces 
this velocity is to remain within the 
bounds of safety. The traffic velocity 
over the road, however, can be appre- 
ciably increased by constant blading 
and scraping, a condition that is simu- 
lated in the pipe line when scrapers 
are run to smooth-out the corrugated 
surfaces and thus reduce the resistance 
to flow. It is obvious that reduced re- 
sistance per unit of length should re- 
sult in lower pressures throughout an 
entire section without reducing the 
volumes pumped. As nearly all gasoline 
pipe-line velocities are in the turbulent 
range, the discussion that follows is 
based solely on flow of this character. 

To maintain a careful observation of 
the efficiency of gasoline lines, some 
system of recording their daily per- 
formance is necessary from which it 
should be possible to determine the ef- 
fects of time and tonnage throughput 
on the ability of a line to carry its 
quota without excessive power in- 
creases. By introducing the roughness 
factor, or ““C” value, as set up in the 
Williams-Hazen formula, to provide a 
figure from which the relative internal 
condition of all lines can be gauged, 
it is possible to plot a curve accurately 


of throughput permits expression of load-carrying 
efficiency in “percent normal” 


showing the performance of these lines 
by sections over extended periods of 
time. By carefully analyzing the tra. 
verse of this curve and watching its 
trend with reference to a_predeter- 
mined datum, it is possible to detect 
the section that is causing the restric. 
tion between transmitting and receiy- 
ing extremities. It is obvious, of course, 
when a section’ discloses itself as re. 
sponsible for a choke in a long-line 
traverse, that scrapers should be run a 
sufficient number of times to raise the 
“C” value and consequent efficiency to 
a figure equal to or greater than the 
normal datum rating for the section. 

An inspection of the formula shows 
that with all other conditions constant, 
any percentage changes in the value of 
“C” causes the same percentage change 
in the throughput volume; for ex- 
ample, a 10 percent increase in “C” re- 
sults in a 10 percent increase in the 
throughput quantity. Specific gravity 
changes have a comparatively small ef- 
fect on “C” and pipe-diameter varia- 
tions tend to increase or decrease its 
value in inverse ratio. 

Contrary to rational theory, these 
observations have shown that “‘C” de- 
creases with increase in line diameters, 
or vice versa. Empirically speaking, the 
following values in clean lines have 
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Fig. |. Percent normal by months before and after the line was cleaned. Equation: Percent = 
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PEPCENT NORMAL 


WHEN THE GOING’S TOUGH, 
QUALITY SURE DOES TELL 


TWO PORTLAND CEMENTS — 
BOTH MADE FOR OIL WELLS 


USE ‘STARCOR’—for deep wells, high 


temperatures, extra sulphate resist- 
ance. 


USE “INCOR’—for wells of moderate 
depth, and low temperatures. 


HEN arace is close, the camera is often needed to decide the winner. 

Not so with ‘Starcor’— always well out in front at the finish. An- 
cestry .. . performance record . . . that’s the best way to pick a winner, 
in horses or cement. 

Take those close-shave workover jobs, for example . . . ticklish busi- 
ness, so the cement has to be right, For one thing, the cement is in direct 
contact with the drilling fluid; that calls for heavy slurries that minimize 
contamination, yet pump easily so as to penetrate the formation thor- 
oughly and uniformly. 

The cement also has to be slow-setting, to allow plenty of time to com- 
plete the job; yet, once in place, it has to gain strength rapidly, in order 
to offset agitation. 

These are some of the qualities “bred” into ‘Starcor’—part of the reason 
why ‘Starcor’ is the right cement to use for squeeze jobs. 

Pick a winner: Use ‘Starcor’* also for deep wells, high temperatures, 
extra sulphate resistance . . . “Incor’* in wells of moderate depth . . . Lone 
Star for work above-ground. Portland cements, all—each the quality 
standard in its own field. *Reg. U. S. Pat. Of. 








been accepted as indicating maximum 


operating pipe-line efficiency: | 
Line Size 


lla 

> 4. = «¢  & «Jee 

Sm. « « » e« « 130 

No satisfactory theoretical discus- 
sion of the loss of head in pipe flow 
can be made. In smooth straight pipe 
the eddying motion of the gasoline 
when flowing faster than the critical 
velocity is so complicated that loss of 
head cannot be expressed by any theo- 
retical formula. When this turbulence 
in the gasoline flow is further influ- 
enced by the roughness of the interior 
of the pipe, it seems hopeless to expect 
that the loss of head may be reduced 
to a mathematical expression based on 
theory alone; consequently, the vari- 
able ‘““C” may assume any value (within 
certain limits, of course) to satisfy the 
throughput conditions prevailing. The 
incrustation on the interior surface of 
the pipe, aside from decreasing the 
average diameter, restricts free move- 
ment of the eddy whirls characteristic 
of flow above the critical velocity and 
thus creates a turbulence that greatly 
increases the internal fluid friction and 
consequent power requirements. 
Referring again to the Williams- 

Hazen formula for gasoline flow, it is 
desirable that the values determined for 
“C” be reduced to their simplest terms. 
All constants, including lineal distances 
and elevation differences, should be 
written into it and each section will, 
necessarily, have an equation of its 
own. 


Graphical Method 

A complete example developed for 
a line section between successive sta- 
tions shows the adaptation of the 
method. An inspection of the section 
as a whole shows that its capacity 
(based on a “C” of 130 and a dis- 
charge pressure not exceeding 850 lb. 
per sq. in. through approximately 26.5 
mi. of 8-in. pipe) is 1485 bbl. per hr. 
or 36,640 bbl. per day. These figures 
are accepted as the normal capacity 
and pressure conditions and are con- 
sidered as determining factors of the 
datum base that is used. 

Of the two methods available for 
plotting the data, incorporating either 
the specific values of ““C” set forth as 
ordinates in one or the percent values 
of ‘‘C” as ordinates in the other, against 
time plotted as abscissas in either 
method, the percent method is de- 
picted in the following arrangement: 

The Williams-Hazen formula writ- 
ten for gasoline flow is: 


bad 65,°"*O 
p=(% oe) ; a 26 


wherein 
P = friction loss, lb. per sq. in. per 
1000 ft. 
7) 


& = specific gravity of gasoline 
Q = quantity, bbl. per hr. 

C = roughness factor 

d = inside diameter of pipe, in 





Letting L = length of line in thousands of ft. and 
P; = total pressure drop due to friction, then 





65 0,54 0,54 1.85 
nae " faoe,” ) 





Cd?-68 
e “hill” pressure will be 
Z, —Z, 
Pi =< (Zz, — Z,) 0.4332 
§ 
wherein 


P,, = hill pressure, lb. per sq. in. 


Z, = elevation of downstream station, ft. 


Z, = elevation of upstream station, ft. 
g — specific gravity of gasoline 


Letting D = discharge pressure in lb. per sq. in., then 














p= (P; ao P,,) (4) 
Substituting (2) and (3) and rewriting, 
651-9 ae a 
= ones gaat + [(Z,—Z,) 0.433g] . . . .....e, (5) 
Solving for C 
651-899 oe 3 + [ (Zz. mas a3 0.433g] C}-85 di. 
D nstiion iinet ania C185 4.87 
Chess _ 651-89 8 oa § rie 
a8, D—[(Z,—Z,) 0.4338] | 
' 65g°-°4 Q L°-54 
d= 1D — [(Z, —Z,) 0.433g] | : = 


Rearranging (6) 


Cd?-"* {D — [ (Z, —Z,) 0.433g] }°™ 


Q _— ee ee 
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Showing the application of the formula between stations “ 


which 


(7) 
A” and “B”, in 


Distance from A to B = L = 139.728 (thousands of ft.), 


elevation at A = Z, = 820 ft., 
elevation at B= Z. = 721 ft., 
and d = 7.981 in. 

Then, 


65g°-°* Q 139.728°-°4 
— g'°*Q 





65 g°*Q 14.403 





7.981°-°* {D — [(Z, —Z,) 0.433g]}°" 


~ 235.73|D—[(721—820) 0.433g] |°-* 


3.97 g°*Q 
[D + 42. 87g]°° 4 
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Using “C” & 130 for 8-in. nominal inside diameter 


oi, — ___3:978Q 
130 (D + 42.87g) 4 
7 3.054g°°°4O 
~ (D+ 42.87g) %-*4 
If Q = 1500 bbl. per hr., 
D = 833.2, and g = 0.74. 
Then the section percent normal 
3.054954 X 1500 
(833.2 + 31.72) %%4 
3.054 & 0.85 & 1500 
864.9294 
3.054 & 0.85 & 1500 
38.546 
= 101.02 percent. 
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The comprehensive and reliable data 


- = equation for section AtoB . . . . + (9) 


graphically depicted provides an in- | 
stantaneous visualization of line condi- 
tions for extended time periods. It can 
be used to forecast accurately line- 
cleaning operations considerably in ad- 
vance of the time when such work is 
necessary, and to show the effect of 
such line-cleaning on volumes and 
pressures. 

Fig. 1 plotted for the year 1937 
shows the percent normal by months, 
before and after the line was cleaned. 
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SMITH 
PRESSURE 


@ Erecting the 150-ton pressure 
vessel, which is nearly 93 feet 
long, at the Oleum, California 
refinery of Union Oil Company. 
This job required engineering 
skill and some of the largest 
heavy-duty rigging ever used. 
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@ Too long te negotiate curves 
in railway tunnels, the second 
stage of its journey to the refin- 
ery was a 72-hour tow in the 
Pacific Ocean. Since no avail- 
able crane could lift this tremen- 
dous weight from fiat cars te 
barge, a skidway of heavy tim- 
ber was built and the vessel was 
rolled onto the barge. 
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@ By rail from Milwaukee on the 
first leg of its trip, this, the world’s 
largest pressure vessel, required 
three special flat cars to handle 


the tremendous weight. 


0 ib p 0 a A T | ON PIONEER MANUFACTURERS OF ELECTRIC-WELDED 
ilwaukee, Wisconsi P ressure v essels 
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Thermal Dehydration of Ethane 
to Ethylene 


Pyrolysis of ethane should be performed in two stages— 


ABSTRACT 


Heating ethane at 675-850°C. for 
0.3-0.6 sec. results in formation of 
ethylene, methane, hydrogen, and 
hydrocarbons higher than butane-bu- 
tylene. At higher temperature, acety- 
lene is also formed and at 875°C. its 
amount reaches 3-3.5 percent by 
weight. The highest yield of ethylene, 
57.12 percent, was obtained at 850° 
and 0.3 sec. With a rise from 750° to 
850°C., the amounts of hydrogen and 
methane also rise, and that of the lat- 
ter reaches 10-12 percent, the total 
decomposition of ethane reaching 80- 
85 percent. At a temperature greater 
than 850°C., the yield of methane in- 


ASES from pyrolysis and crack- 

ing of oil as well as natural gases 
from some oil fields contain consider- 
able amounts of ethane. For instance, 
gas produced by pyrolysis of oil prod- 
ucts contains 9-10 percent (by 
weight) ethane, and fractionation of 
the gas can produce a gas containing 
95-100 percent ethane. Gases from 
liquid-phase cracking contain 12-15 
percent (by weight) ethane. Conver- 
sion of ethane to ethylene is the most 
suitable synthesis of ethane at the 
present time. In general, the mechan- 
ism of decomposition of ethane is 
known, but the conditions of dehydro- 
genation of ethane for the production 
of the highest yields of ethylene have 
not yet been clarified. 

[A review of research on thermal 
decomposition of gaseous paraffins is 
given with references to the work of 
Berthelot!, Bone and Coward’, Paneth 
and Hofeclitz*, Meinert*, Rice®, Frey 


*NEFTYANOE KHOZYAISTVO (The 
Petroleum Industry) Vol. 19, No. 4, pages 40- 
50, April, 1938. Translated by Foreign Litera- 
ture Service, Process Management Company. 

This translation has been submitted by the 
Petroleum Division of the American Chemical 
Society. The Petroleum Division, however, as- 
sumes no responsibility for the facts and opin- 
ions presented, nor does it necessarily endorse 
statements made therein. 
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apparatus of intermittent action of ceramic packing is unsuitable 


By L. POTOLOVSKII and A. ATAL ‘YAN 


Azerbaidzhan Petroleum Research Institute, Baku, Russia 





creases rather rapidly, as do the yields 
of higher hydrocarbons, acetylene and 
hydrogen. Useful decomposition of 
ethane (the amount decomposing di- 
rectly to ethylene) is greatest at 675- 
725°C., at which temperature it is 
93-87.5 percent. A single pyrolysis at 
875-900°C. for about 0.05 sec. de- 
composes 85 percent of ethane, 79 per- 
cent decomposing directly to ethylene, 
the yield of which amounts to 62 per- 
cent by weight. At 700-750°C. the 
greatest yield of ethylene obtainable in 
a 2.9-7.0 sec. contact is 40-45 per- 
cent. In this case, 50-60 percent 
ethane decomposes, of which 75-77 
percent enters into formation of ethy- 
lene, and it is suggested that the res- 





and Smith*, Dintses and Zherko**, Pio- 
trowski and Winkler’, and Paul and 
Marek**. In most cases the workers on 
the subject reached a conclusion that 
in cracking of ethane at temperatures 
to 700°C. during short reaction pe- 
riods, the ethane is decomposed almost 
quantitatively into ethylene and hy- 
drogen; and that the velocity of its 
decomposition follows the laws of uni- 
molecular reactions. 


In the present study, ethane was 
pyrolyzed and the resulting gas an- 
alyzed by fractionation in a Podbiel- 
niak apparatus and the unsaturated 
components were determined with sul- 
phuric acid. Some components of the 
gas were determined by absorption; for 
instance, acetylene was absorbed by 
alkaline mercury cyanide, hydrogen by 
palladium black or by combustion over 
cupric oxide, divinyl was qualitatively 
determined by bromination. The ap- 
paratus set-up is shown in Fig. 1. The 
quartz reaction tube was 60 cm. long, 
but the volume of the reaction zone 
was not precisely determined. A pal- 
ladium-rhodium thermocouple was 
used for measuring the temperature. 
The pure ethane used in most cases 
was prepared by removing the ethylene 
(3-7 percent) from the ethane frac- 
tion obtained by low-temperature frac- 









idual ethane can be economically re. 
covered and subjected to a second 
pyrolysis. A longer duration of the re- 
action, 9-13 sec., reduces the amount 
of ethylene to 42 percent and in- 
creases that of methane from 7.5 to 15 
percent effecting also a higher de- 
composition of ethane, to 66-70 per- 
cent. Presence in the initial ethane of 
5-8 percent ethylene has no detrimen- 
tal effect. Introduction of about 0,2 
cc. water per liter of ethane to reduce 
the partial pressure of ethane in the 
reaction zone in an effort to increase 
the total yield of ethylene showed no 
advantage. The material of which the 
reaction chamber is fabricated has no 
effect upon decomposition of ethane. 


tionation of the cracked gas produced 
in Baku at the Azerbaidzhan Synthetic 
Rubber Plant. ] 


Experimental Data 


The thermal decomposition of 
ethane was studied at 675-900°C. and 
reaction periods from 0.01 to 13 sec. 
No experiments were conducted in 
which ethane was kept in the reaction 
zone for longer periods of time be- 
cause this increases secondary reactions, 
reducing the yield of ethylene. 

The results of the first series of ex- 
periments are given in Tables 1 and 2 
and Figs. 2 and 3. These data show 
that the basic products of decomposi- 
tion of ethane, in addition to ethylene, 
are methane and hydrogen and also 
hydrocarbons of higher molecular 
weight than butane, which are termed 
“higher hydrocarbons.” The amount of 
butane and butylene as well as pro- 
pane and propylene are insignificant. 
The presence of small amounts of pro- 
pane, propylene, butane, and butylene 
in the products of decomposition of 
ethane can be explained by synthesis 
from radicals 


-CH,, :CH., !CH 
formed in decomposition of ethane: 
2:CH,-+ :CH, ®—> CH,,-CH, CH; 
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IDEAL PARTS 


Will Assure Maximum 
Ideal Slush Pump Performance 





IDEAL Type F-1 Valves and Seats are de- 
signed to assure maximum efficiency in the 
operation of Ideal Slush Pumps, and to give 
consistently long service. Their economy 
has been especially marked where higher 
pump pressures and speed prevail. 


IDEAL Type FT Pistons are made of wear 
resistant rubber. This, combined with a 
large working area, insures long life. Ideal 
Type FT Pistons are wear resistant and 
form a fluid tight assembly with piston. 
Installation is simple and convenient. 


Nationaloy Liners for Ideal Slush Pumps, 
with a Brinnell hardness of 600, have a 
remarkable resistance to abrasion and a 
low coefficient of friction. Their use re- 
duces the frequency of liner replacements 
and lengthens piston life. 


NATIONAL 


EXECUTIVE OFFICES: PITTSBURGH, PA. DIVISION OFFICES: FT. WORTH, TEXAS, 
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Fig. |. 


ihe laboratory set-up for dehydrogenation of ethane to ethylene. 


1, 10—gasometers; 2—calcium chloride; 3, 9—manometers; 4—flowmeter; 
5—electrical furnace; 6—reaction tube; 7—thermocouple; 
8—=millivoltmeter 





‘CH,-+ :CH,-++ ‘CH »—» 
CH,°CH:CH, 
2-CH, + 2:CH,»—>CH, ‘CH, 
‘CH,°CH, 
‘CH,+2:CH,+ ‘CH »—» 
CH,°CH,°CH:CH,, 


Propane is formed in larger quanti- 
ties than propylene. At higher temper- 
atures acetylene is formed, the amount 
of which increases with the rise of the 
temperature of pyrolysis, reaching 


3-3.5 percent by weight at 875°C. 
Divinyl was also qualitatively detected 
in these experiments. 


Formation of large amounts of me- 
thane in these experiments as well as 
of high-molecular paraffins and olefins 
makes it impossible to assume a simple 
dehydrogenation of ethane to ethylene 
according to the equation: 


C,H,»—>C,H,+H, 
Tables 1 and 2 as well as Figs. 2 and 




























































































Tempature of the pyrolysis, ie eae paid wae “| ie ia: Te 

MOP haps a's sas 675 725 775 800 825 850 875 
Time of exposure of the | 

gas in the reaction zone, 

sec. ; re 0.33 | oO 37 0.35 0.33 0.31 0.30 0.23 
Increase in volume of the | | 1 

initial gas aeok 1S 4 oe 141 1.63 | 1.65 1.73 | 1.95 

| i 

Fractional anaiysis of the| % % | % | % % | A 7 % % % % % % % 

as by the method cf} by | by | by | by | by | by | by by {| by | by | by | by | by | by 

odbielniak: vol. | wt. | vol. | wt. | vol. | wt. | vol. | wt. | vol. | wt. | vol. | wt. | vol. | wt. 

indoles eee, Saeet Raee : nan vehi Micha “Anise Gityee! Getat Anta: Bee Gea Sie 
Methane | 0.83) 0.45) 2 10) 1 29) 3 60| 2.68| 5.50] 4.39} 7.20) 6.25} 9.36) 8.52|14.78|15.50 
Ethylene | 6 70) 6.48/14. 80}16 12/29. 16/38 28/33 56/47 .27)34 51/52 86/35 55/57. 12/29 .35)54.28 
Ethane |86. 26/90 .52)67 21/79 .24)35 93/51 06/24 99/38. 14]18 54/29 94/12 2212125) 6.35]12.72 
Propylene. | 0.04) 0.05] 0.03 0.05) 0.17) 0.34) 0.19) 0.41] 0.23] 0.54) 0.21) 0.57ltg g4l 4 go 
Propane | 0.46) 0 71) 0.46) 0.80) 0.79) 1.66) 0.83) 1.88] 0 be | 1.13} 0.45) 1.16)" °° - 
ag } | 0.10] 0.20/ none | none | 0.19] 0.52} 0.31] 0.90] 0 22) 0.69] 0 26| 0.86] 0.30) 1.14 

' i 

Higher hydrocarbons | 0.41] 1.23] 0.40] 1.32] 0.56} 2 20] 0.70) 3.06] 0.74) 3.56) 0 75| 3.72] 0 85| 4.86 
Hydrogen | 5.20) 0.36/15.00) 1.18/29 20} 2 76/33 52) 3.41/37.50) 4.15}410.00) 4.63/45.73) 6.10 
Acetylene | none | none | none | none | 0.40} 0.50) 0.40) 0.54) 0.60} 0.88) 1.20) 2.17) 2.00] 3.58 
Specific gravity of the gas, | | 

calculated... 1 0004 0.8910 0.7390 0.6882 | 0.6334 0.6039 0.5246 
Specific gravity of the gas | 

by pycnometer 0.8920 0.7359 0.6769 0.6424 0.5936 0.5251 
Percent of useful decom- | 

position of ethane to 

ethylene ae | 93.1 84.3 | 83.3 83.1 | 8.0 | 79 | 65.3 

| } 

Temperature of pyrolysis, °C 725 775 | 825 | 850 875 
Time of exposure of the gas in the reac- a et cimieers ei 

tion zone, sec......... 0.62 0.60 0.60 = | 0.56 0.55 
Increase in volume of the initial gas a 1.30 | 1.45 1.68 4 80 | a 1 98 

l | 

Fractional analysis cf the gas by the “% by | % by % by | % by “% by % by | % by | % by % by | % by 

method of Podbielniak:........... vol. | wt. vol. wt. | vol. | wt. vol. ‘wt. vol. wt. 
Methane............ .-+-| 2.50) 1.72) 4.00] 3.00] 8.56] 7.67| 12.66] 12.09 16.28] 17.10 
Ethylene. ..........000.. ee 24.19) 29.33) 29.40) 38.94) 33.08) 52 22) 34.61} 58.35) 27.26) 50.52 
I oven ascasivecees eres 47.97) 63 04) 34.31) 49.20] 16.11) 27.54] 8.81] 16.07] 6.89] 13.82 
Propylene.............. SIS} 0.121 0:22] 0:20} 0.421 0:67] 1.88] 0.33] 0.86] 0.47] 1.34 
ae ane pe reer ay Brae | 0.42) 0.78) 0.28) 0 57| 0.35) 1 63 0.64) 1.73) 0.76) 2.26 

tylene 27| 0.73) wl 
a 1] none | none | 9°35) ¢ sil }0.17| 0.55} 0.09] 0.31) 0-A0) 0.39 

u > ° ° . | ao | “« | | ‘ ‘ 
Higher hydrocarbons........ |} 0.75) 2.81] 0.72) 2.94) 0.60) 1 93 | 0.64) 3.34] 0 93| 5.34 
Hydrogen. Be 24.05] 2.10! 30.13] 2.85) 39.06] 4.44) 40.82| 4.96] 45.64| 6.10 
Acetylene. . . | none | none; 0.40; 0.51) 1.40} 2.14] 1.40] 2.29] 1.60) 2.86 
Specific gravity of the gas, calculated 0.7998 | 0.7325 0.6145 | 0.5755 | 0.5235 

' ; | } | 

Specific gravity of the gas by pycnomete: | 0.7886 | 0.7471 0.5983 0.5738 0.5198 
Percent of useful decompssition of ethan: | 

to ethylene. 83.5 84.8 76.2 74.0 62.5 
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3 indicate that a decline in the tem. 
perature of pyrolysis from 859° to 
725-750°C. makes it possible to direct 
the decomposition of ethane predom. — 
inantly toward dehydrogenation tg 
ethylene. The yield of ethylene, how. 
ever, is greatly reduced thereby, reach. 
ing 20-40 percent. 


The highest yield of ethylene is 55. 
58 percent. This was obtained in g 
single pyrolysis of ethane at 825. 
850°C. At higher temperature the 
amount of ethylene obtained is re. 
duced. A rise in the temperature fram 
750 to 850°C. produces simultane. 
ously an increase in the amount of ethy- 
lene produced and an increase in the 
amount of methane formed, reaching 
10-12 percent; an increased formation 
of hydrogen is also observed in this 
case. The total decomposition of the 
initial ethane at these temperatures is 
80-85 percent. 


Methane is found in the products 
of decomposition of ethane at 675°C, 
and its amount is gradually increased 
with rise in the temperature to 775°C. 
At a greater temperature the curve for 








ore 





Fig. 2. Dehydrogenation of ethane to 
ethylene in a contact period of ap- 
proximately 0.3 sec. |—ethylene; 2— 
ethane; 3—methane; 4—hydrogen; 
5—higher hydrocarbons; 
6—acetylene 


90 








60 


percent by weight 


600 850 


temperature of pyrolysis 


THE PETROLEUM ENGINEER, July. 1999 
























SIZE MISSION SLIP 


SE 74 


SAVES Fou 
ith i @ 





ONE 










TO GAIN THE BENEFITS OF 
THIS ECONOMY METHOD: 


. 1. Buy Mission “Rolling Dog” Rotary Slips for the 
@ as {5/4 size pipe you are using most and thus get the 


MISSION TUBING SPIDERS advantages of the ‘Rolling Dog” principle: posi- 
COMPACT . . . Always ready for instant use as slips 
and spider are made integral. tive gripping and instant release. 


. Use reducing segments for the smaller sizes of 
pipe. 


Mission Rotary, Casing, and 
Tubing Slips are all constructed 
on the famous 


“ROLLING DOG PRINCIPLE” 


that is 
SPEEDING UP ROUND TRIPS 


and 


; MISSION CASING SLIPS 
Built on the well proven “Rolling Dog” principle which gives T a] E W 0) be L D Oo V . R 
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MANUFACTURING CO. 


HUMBLE ROAD, HOUSTON, TEXAS 
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Fig. 3. Dehydrogenation of ethane to 
ethylene in contact periods of ap- 
proximately 0.6 sec. |—ethylene; 2— 
methane; 3—ethane; 4—hydrogen; 
5—higher hydrocarbons; 
6—acetylene 
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methane becomes steep, especially 
above 850°C., indicating considerable 
increase in the simultaneous formation 
of the higher hydrocarbons, acetylene 
and hydrogen. The amount of ethane 
in the reaction products is sharply re- 
duced to 12 percent as the tempera- 
ture increases. The results obtained in 
decomposition of ethane at the same 
temperatures and reaction periods of 
0.3-0.6 sec. are very similar. 


A calculation of the amount of use- 
fully decomposed ethane (amount of 


ethane decomposed mainly to ethylene) 
based on the data of Table 1 and com- 
pared to the total amount of decom- 
posed ethane shows that in this respect 
the lowest temperatures, 675-725°C., 
are most effective, producing 93-87.5 
percent useful decomposition, At 
higher temperatures, 850-875°C., 
ethane is decomposed to ethylene only 
to the extent of 78.65 pereent; the de- 
composition of ethane tends to form 
larger quantities of methane and hy- 
drocarbons of higher molecular weight. 
From this a conclusion can be drawn 
that the greatest amount of ethylene in 
a single pyrolysis of ethane with short- 
reaction periods is best carried out at 
800-850°C. 


If it is desired to produce a higher 
yield of ethylene from a given amount 
of ethane, it is necessary to work at 
lower temperatures, about 700-750°C. 
In this case, however, ethane must be 
subjected to repeated pyrolysis and it 
must be separated from the products 
of pyrolysis after each cycle. 

Reducing the duration of the reac- 
tion 10 times, i.e., at a reaction period 
of 0.05-0.06 sec., the most favorable 
results of dehydrogenation of ethane 
to ethylene in a single pyrolysis of 
ethane were obtained. The yield of 
ethylene at 875°C. reaches in this 
case 58 percent (by weight); only 4 
percent methane and 2 percent acety- 
lene are formed, the initial ethane be- 
ing decomposed to 76 percent as shown 
by Table 3 and Fig. 4. A rise in the 
temperature to 900°C. increases the 
amount of ethylene to 62 percent, that 
of ethane to 7 percent, and that of 
acetylene to 4 percent. The initial 
ethane is decomposed in this reaction 
to 85.0 percent. 


Thus, it is evident that the most 
favorable results of dehydrogenation 
of ethane in a single pass through the 








Temperature of pyrolysis, °C 
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Fractional analysis of the gas by the method | 
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Fig. 4. Dehydrogenation of ethane to 
ethylene in a contact period of 0,05 
sec. |—ethylene; 2—ethane; 3—me- 
thane; 4—hydrogen; 5—acetylene; 
6—higher hydrocarbons 
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reaction zone are obtained at the high- 
est temperatures, 875-900°C., and a 
short reaction period. The useful de- 
composition of ethane to ethylene un- 
der these conditions amounts to 79 
percent. 

As mentioned, the initial material 
consisted of ethane, carefully purified 
of admixtures of ethylene. In separa- 
tion of cracked gases at low tempera- 
ture, however, it is more economical 
to isolate ethane by using a small ad- 
mixture of ethylene and from this 
point of view experiments with a gas 
of this composition are of great prac- 
tical interest. Results of a series of ex- 
periments on decomposition of ethane 
containing admixture of ethylene are 
given in Table 4 and Fig. 5. A com- 
parison of the curves of Figs. 2, 3, and 
5 shows that the content of ethylene 
in the gas after pyrolysis of ethane 
containing no ethylene is almost equal 
to that obtained from the gas contain- 
ing 5-7 percent ethylene. The amount 
of methane is lower in the case of 
ethane containing ethylene. For in- 
stance, at 875°C., it is 10 percent, 
whereas in the case of pure ethylene it 
is 15 percent. Consequently, it is not 
necessary to isolate 100 percent ethane 
for pyrolysis and more favorable re- 
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of the products was studied. These ex- 
periments carried out at 700 and 
750°C. for periods from 0.35 to 13 
sec. gave results shown in Tables 5 and 
6 and Figs. 6 and 7. 


The greatest yield of ethylene at 
750°C. and a contact period of 2.9 
sec. was 45 percent. The undecom- 
posed ethane under these conditions 
amounts to 37 percent. The amount 
of methane is 7.5 percent. 


ae 
Ss 


& 


A more prolonged contact period, 
9-13 sec., does not reduce materially 
the amount of ethylene (to 42 per- 
cent), but the amount of methane 
greatly increases, attaining 15 percent. 
Ethane is decomposed under these con- 
ditions as much as 66-70 percent. At 
this temperature a comparatively small 
amount of hydrocarbons of higher 
molecular weight is formed (propane, 
propylene, butane, and butylene). The 
amount of still higher hydrocarbons 
increases as the duration of the reac- 
tion increases, to 5.5 percent at 13 sec. 

At 700°C., the highest yield of 
ethylene is 37 percent, and this is ob- 
tained in a contact period of 7 sec. 
The amount of by-products, particu- 
larly methane, is only about 4 percent; 
ethane is decomposed 50 percent. A 
contact period of 3.5 sec. results in a 
yield of ethylene of 30 percent; the 
initial ethane is decomposed to 39 per- 
cent. The amount of hydrocarbons of 
higher molecular weight is negligible. 


JO 
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$000 —-&0 
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Fig. 5. Dehydrogenation of impure 
ethane to ethylene with a contact 
period of 0.3 sec. |—ethylene; 2— 
ethane; 3—methane; 4—hydrogen; 
5—higher hydrocarbons; 
6—acetylene 





It is seen from these experiments 
that at 700-750°C. and 3-7 sec., com- 
paratively high yields of ethylene, 40- 
45 percent of the initial ethane, can 
be obtained with 75-70 percent useful 
decomposition of ethane to ethylene 
and 50-60 percent total decomposi- 
tion of the initial ethane. 


sults are obtained in pyrolysis of 
ethane containing a small admixture 
of ethylene (5-8 percent). 


In a second series of experiments the 
effect of the reaction period at the 
same temperature on the composition 






















































































TABLE 4 

Temperature of pyrolysis, 

. SORE Sa eae 750 775 800 825 850 875 
Time of exposure of the gas 

in the reaction zone, sec. 0.41 0.38 0.35 0.33 0.31 0.30 
Increase in volume of the 

IS 8 occ steee-nce 1.16 1.27 1.40 1.50 1.71 1.86 
Fractional analysis of the] % by | % by | % by | % by | % by | % by | % by | % by | % by | % by | G by | % by 

as by the method of 

‘odbielniak: vol. | wt. | vol. | wt. | vol. | wt. | vol. | wt. | vol wt. | vol wt 

RSC 2.93] 1.79| 3.53] 2.33| 3.80] 2.80] 5.40] 4.32] 7.39| 6.78] 10.45] 10.13 
ED 6 ccita canine Were 22.56) 24.33) 30.01) 35.04] 33.94) 44.10) 37.93) 53.79) 34.42) 55.72) 33.83) 57.90 

I 66655 bocle ene 60 47) 70.61) 44.52) 56.26) 32.05) 45.08) 19.73) 30 29) 12.84] 22.50} 8.19) 15.17 
Cre 0.04) 0.07) 0.17) 0.30} 0.21] 0.42) 0.36} 0.78) 0.35) 0.88] 0.26) 0.69 
oa mh 6-5 ode dole 0.26; 0.48 0.90) 1.68, 0.92} 1.93) 0.30) 2.84] 0.70) 1.82] 0.74) 2.03 
Butylene.........----- ] none | none | none | none | 0.10} 0.26| 0.09] 0.26| 0.10] 0.33| 0.05] 0.17 
Higher hydrocarbons. ... . 0.51) 1.70} 0 57) 2.06) 6.51] 2.05] 0.67) 2.93] 0.80) 4.00) 0.87] 4.60 
re 13.23} 1.02) 19.70) 1.66) 27.87] 2.61) 33.52} 3.42) 41.40) 4.83] 43.21] 5.33 
MIO. 5:6.6'sscr 005005 none | none} 0.60} 0.67} 0.60; 0.75) 1.00] 1.37) 2.00} 3.14] 2.40] 3.98 
Specific gravity of the gas, 

calculated. ............ 0.8992 0.8310 0.7465 0.6844 0.5992 0.5669 
Percent of useful decompo- 

sition of ethane to ethy- 

SRS Ree 88.0 87.3 86.0 80.0 75.0 74.0 








The undecomposed ethane separated 
from the reaction products can again 
be recycled for pyrolysis, producing 
the same yields. 


As the reaction of dehydrogenation 
of ethane results in an increase in yol- 
ume and is a reversible reaction it 
could be assumed that a reduction of 
the partial pressure of ethane in the 
reaction zone would bring about an 
increase in the absolute yield of ethy- 
lene. This reduction of the partial pres- 
sure of ethane was produced by intro- 
ducing water vapor into the reaction 
zone. With small amounts of water, 
however, about 0.20 cc. per liter of 
ethane, and a reaction period of 0.1- 
0.2 sec., experiments at 800-850°C. 
showed no increased yields of ethylene. 


All experiments reported were per- 
formed in quartz tubes; it is known 
that quartz is not an active catalyst 
in thermal decomposition of hydro- 
carbons. Comparative experiments of 
decomposition of ethane under identi- 
cal conditions of temperature and re- 
action period were in tubes of differ- 
ent materials in order to clarify the 
catalytic effect of different materials 
of the reaction tube on the thermal 
decomposition of ethane. It was found 
that at 750-850°C., maintaining the 
ethane in the reaction zone for short 
periods of 0.5-1 sec., the material of 
the tubes has no catalytic effect on the 
decomposition of ethane. 


CONCLUSIONS 


[A number of statements made in 
the text are repeated and the following 
conclusions are drawn. The basic re- 
actions of decomposition of ethane 
under the conditions reported above 
are: 


a) CH,*CH,#—>CH,:CH, +H, 
b) 2CH,°CH,#—>2CH,+ 
CH,:CH, 
Polymerization of ethylene accord- 
ing to Davidson: 
c) -C,H,#—> C,H, »—>C,H, 
»—> C,H, 
At higher temperatures, reactions lead- 
ing to formation of acetylene, me- 
thane, hydrogen, and deposition of car- 
bon play an increasingly large part: 
d) 2CH,°CH,»— 
2CH,-+ CH !CH+H, 
€) CH,-CH,#—> C+ CH,+H, 
Formation of methane can be ¢x- 


plained by hydrogenation of the radi- 
cals CH,, CH,, and CH formed in 
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| JHE DEMANDS of modern 
production crews aré for: tools that are handy to use 
—that operate positively and safely—that stay on the 


job in good condition od mca ‘constant replacements | eat 


and repairs. 
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Here are +dolet that meet all thebe requirements” 
because they have been designed for specific services, 
and for varying loads, by the largest manufacturers 
of a complete line of production tools. Whether your 
wells are shallow or deep, there is a BJ HOOK and a 
BJ ELEVATOR fo FIT YOUR NEEDS—to help hold down 
costs and hold up profits! 





1 All BJ Tubing Hooks’ are 
made for the one and only 


purpose of handling tubing. ; 
They are as light in ‘Weight: 


as their load-carrying ca- 
pacity will permit, ‘and are 


easy to operate. The *"50"" - 


(illustrated) ‘fs ne 
=. for 50-ton loads; 


fo rl strlags of ‘rods 
There is less 


% wy 


. ) JACKSON CO. 


LOS ANGELES 


Houston 


For use in short der- 
ricks, where overhead room 
is, at a premium, the BJ 
*'30°" Tubing Hook is ex- 


tremely popular. All - 
‘Tubing Hooks are equippe 
- with the exclusive BJ a 


ing Arm, which closes when 


the load is taken, forms a 


C-link for added safety, 


and can be opened only by 
_. the operator. 


 & the BJ 


"Full Circle’ 
Elevator completely encir- 
cles the rod, which is al- 
ways held vertically sus- 
pended as the body of the 
elevators wears downward 
in a uniform taper around 
the circumference of the 
bore. Costs more than 
other rod elevators — and 
is worth more. 


New York 


é 


OOLS 


3 BJ Rod Hooks also have 

the “locking arm'' which 
holds the elevator bail 
safely seated and streng- 
thens the hook. The ‘''15"' 
is for 15-ton loads—there 
is a smaller size for carry- 
ing 10 tons of rods. 
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Fig. 6. Dehydrogenation of ethane to 

ethylene at 700°. |—ethane; 2—ethy- 

lene; 3—methane; 4—higher hydro- 
carbons; 5—hydrogen 
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decomposition of ethane. This explana- 
tion is more plausible as a rise in the 
temperature of the pyrolysis of ethane 
greatly increases the amount of hydro- 
gen produced by dehydrogenation of 
ethane. The experimental data obtained 
show that dehydrogenation of ethane 
to ethylene at 700°C. and higher, and 
a high extent of decomposition does 
not follow the classical laws of kinetics 
of chemical reactions and is in better 
agreement with the results of the work 
of Dintses and Zherko**. It is thought 
that the most suitable apparatus for 
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TABLE 6 
Dehydration of Ethane to Ethylene at 750°C. 
rn 
Time of exposure of the gas in the re- 
action zone, sec. 0.38 2.90 9.10 13.1 
Increase in volume of the initial gas 1.30 1.52 1.55 1.63 
Fractional analysis of the gas by the ———— 
method of Podbielniak: % by vol.|% by wt.|% by vol.|% by wt.|%% by vol.|%% by wt.|% by vol % by wt 
Methane....... ; 2.80 1.88 8.78 7.20 9.57 7.88 17.28 | 15.13 
Ethylene. ..... 22.03 26.18 31.40 45.46 31.05 45.11 27.32 42.9 
Ethane.................-.-.-.--.] 51.60 | 66.39 | 23.55 | 36.91 | 21.33] 33.55 | 17.62} 99'47 
Propylene......... AL LOO 0.10 0.19 0.35 0.81 0.43 1.00 0.23 0.57 
NN 5 carsands. cess 0.77 1.41 0.64 1.43 1.30 2.90 0.75 1.81 
Butylene. . nee iceue 0.12 0.29 0.3 0.32 0.17 0.51 0.12 0.38 
Butane.. : ae 0.48 1.76 0.78 3.22 0.90 4.05 1.18 5.64 
Higher hydrocarbons PAARL. 22.10 1.90 | 33.40 3.50 | 34.25 3.60 | 34.90 3.89 
SOR none none 0.80 1.15 1.00 1.40 0.60 0.9 
Specific gravity of the gas, calculated 0.8162 0.6702 0.6677 0.6273 
Specific gravity of the gas by pycno- 
meter..... 0.6219 0.6589 0.6307 
Percent of useful. decomposition of | “ : 
ethane to ethylene... ta | 86.6 74.3 71.8 | 62.4 
temperatures. The pyrolysis of ethane “Cambron, Can. I. Ves. 7, 646 (1934), 


should be performed in two stages, the 
first consisting of preheating to 700°C. 
and the second, in an instantaneous 
high-temperature pyrolysis in the 
shorter part of the apparatus. Use of 
apparatus of intermittent action hav- 
ing ceramic packing is unsuitable. El- 
evated pressure reverses the reaction 
and considerably lowers the yield of 
ethylene. ] 
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pyrolysis of ethane should consist of a — Gartner, Fm ee 
tubular furnace of special steel able A ae ee. eT 
withstand prolonged heating at high 2715 (1928). 
TABLE 5 
Results of Dehydration of Ethane to wenannaed at 700 C. 
Time of exposure of the gas in the reaction | 
zone, sec. 0.72 3.54 7.20 
Increase in volume of the initial g gas 7 1.18 “i 1.33 1.38 
Fractional analysis of the gas by the me thod lo 
of Podbielniak: % by vol. | % by wt. | % by vol. | % by wt. | % by vol. | % by wt. 
Methane..... 1.50 0.93 5.23 3.55 5.48 4.02 
Ethylene. . . 38 17.98 24.16 28.93 28.71 37.12 
Ethane.......... 14.76 76.94 47.30 61.32 35.25 49 34 
Propylene. ..... : 0.10 0.19 0.33 0.68 
Propane... 0.40 0.68 0.72 1.38 0.91 1.82 
<del ! none 0.09 | 0.22 0.05 0.13 
Higher hydrocarbons 0.64 2.18 0.68 2.52 0.71 2.84 
Hydrogen. . 16.32 1.29 21.72 | 1.89 27.36 | 2.55 
Acetylene. ... none none 1.20 1.50 
Specific gravity of the gas, calculated . . 0.8836 0.8096 0.7502 
Percent of useful renee of ethane 
to ethylene. . AER Pea 82.0 87.0 : 79.0 
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Fig. 7. Dehydrogenation of ethane to 
ethylene at 750°. |—ethylene; 2— 


ethane; 3—methane; 4—higher hy- 
drocarbons; 5—hydrogen; 
6—acetylene 
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A DAILY REFERENCE 
FOR OPERATING MEN 


INSTALLMENT No. 25 


HE tables on the following pages are designed to save time and effort for 

the technician, and to assist the practical field or plant worker to solve 
problems commonly encountered in routine work. They are not intended nor 
expected to supplant technical training and make every man his own designer. 
Most of the tables can be understood and applied by anyone acquainted with 
the simple fundamentals of mathematics. 

For the convenience of readers who wish to refer to the tables, each page 
carries in the upper right corner an index number that classifies the table 
according to subject matter. 

All petroleum engineering literature may be indexed for reference accord- 
ing to the Dewey Decimal System as modified and extended for the petroleum 
industry by L. C. Uren, professor of petroleum engineering at the University 
of California. When classified according to these index numbers the material 
follows in a logical sequence and falls into several natural divisions, as illus- 
trated by the following outline: 


Nos. P000-P399—General 

Nos. P400-P499—Drilling 

Nos. P500-P599—Production 

Nos. P600-P699—Transportation and Storage (includes Pipe Line) 

Nos. P700-P799—Refining, including 

Nos. P770-P799—Natural Gasoline, which may be classified in a 
separate division (as shown here) if of special in- 
terest to the user. 
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To aid the reader in using the Decimal system, a subject index 
arranged alphabetically will be published, beginning in an 
early issue. 
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INDEX TO TABLES* 











Title of Table Index No. Page Issue | 
| 

Lenth of A.P.I. standard rotary chain... (sheet 1) P 425.212. §7 July 
Net weight of 23% -in. drill pipe in rotary mud, lb. P 425.240.237.1 55 July | 


Volume of liquid contained in casing strings, 


SR atecareces (sheet 1) P 535.132. 53 July 


* This index of the third twelve installments is revised monthly as additional tables are published. A com- 
plete index of all tables included in the first twelve installments was published in the May, 1938, issue. 


The index of the second twelve installments appeared in the June, 1939, issue. 








INDEX TO ADVERTISERS IN TABLES | 


Page Issue Backing Table No. 
Hyatt Bearings Division, General Motors Corp... 54 ~~ — July P 535.132 
Jeffrey Manufacturing Company... 58 July P 425.212 


Macwhyte Company ' ss adapta batiacaticcasae July P 425.240.237.1 
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LUFKIN PUMPING UNITS have 


been equipped with Hyatt 
Roller Bearings for a good 
many years because: to the 
builder they bring better design 
and manufacturing economies 


.. to the equipment purchaser, 


longer machine life, depend- 


able operation and freedom 


from bearing care. 
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In the smooth functioning of mechan- 
ical equipment the design engineer 
knows well the importance of Hyatt 
Roller Bearings .. . how efficiently 
they operate ... conserve power. 
obviate wear, attention and replace- 
ment. All made possible by the quali- 


ties of speed and endurance we build 








into them. And each succeeding year 
as they grow greater in performance 
Hyatts are used in greater numbers. 
Where and when can we serve you? 
Hyatt Bearings Division, General 
Motors Sales Corporation, Harrison, 
New Jersey; Chicago, Pittsburgh, 


Detroit and San Francisco. 


HYATT Bile: Beanies 
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16.0 lb. 
per gal. 


120 Ib. 
per cu. ft. 


10,570 
11,625 
12,685 
13,740 
14,800 


15,855 
16,910 
17,970 
19 ,025 
20 ,085 


21,140 
22.195 
23 ,255 
24,310 
25 ,370 


26 ,425 
27 ,480 
28 , 540 
29 , 595 
30 , 655 


31,710 
32,765 
33 ,825 
34,880 
35,940 


36 ,995 
38 ,050 
39,110 
40,165 
41,225 


42 ,280 
43 ,335 
44 ,395 
45,450 
46,510 


47 ,565 
48 620 
49 , 680 
50,735 
51,795 


52,850 
53,905 
54,965 
56 .020 
57 ,080 


58, 135 
59, 190 
60 , 250 
61,305 
62 , 365 


63,420 
64,475 
65,535 
66,590 
67 , 650 


68,705 














NET WEIGHT OF 234-IN. DRILL PIPE IN ROTARY MUD, LB. 
____4.80 Ib. drill pipe ; 6.65 Ib. drill pipe 
| a Seer _ __ Weight of fluid Weight of fluid 
Length of l a ee 
string of 12.0 Ib. 13.41b. | 14.7 )b. 16.0 lb. 12.0 Ib. 13.4Ib. | 14.7 Mb. 
= per gal. per gal. per gal. per gal. per gal. per gal. | per gal. 
90 Ib. 100 Ib. 110 Ib. 120 Ib. 90 Ib. 1001b, | 1101, 
per cu. ft. per cu. ft. per cu. ft. per cu. ft. per cu. ft. per cu. ft. | per cu. ft. 
2,00 | 7,995 | 7,810 | 7,635 7,460 11,250 11,015 | 10,790 
2,200 8,795 | 8,590 | 8,395 8,205 12,375 12,115 | 11,870 
2,400 9,595 9,370 | 9,160 8,950 13 ,500 13,215 | 12,950 
2,600 | 10,390 , 10,150 | 9,925 9.700 14,630 14,315 14,030 
2/300 | 11,190 | 10,930 | 10,690 10,445 15,750 15,420 | 15,110 
3,000 | 11,990 | 11,710 11,450 11,190 16,880 16,520 | 16,190 
3,200 | 12,790 12,495 12,215 11,935 18,005 17 ,620 17 , 265 
3,400 | 13,590 13,275 12,980 12,680 19.130 18,725 - 18 ,345 
3,600 14,390 14,055 13,740 13,430 20,255 19,825 19,425 
3,800 15,190 14,835 14,505 14,175 21,380 20 ,925 20 , 505 
| 4,000 15,990 15,615 15,270 14,920 22.505 22 ,030 21,585 
4,200 16,785 16,400 16,030 15,665 23 ,630 23 , 130 | 22 ,665 
4,400 17,585 17,180 16,795 16,410 24,755 24,230 | 23,740 
| 4,600 18,385 17 ,960 17 ,560 17,160 25,880 25 , 330 24 820 
4,800 19,185 18,740 18 ,320 17,905 27 ,005 26 ,435 25,900 
5,000 19,985 19,520 19 ,085 18,650 28, 130 27 ,535 26 , 980 
5,200 20 , 785 20,300 19,850 19.395 29 ,255 28 ,635 28 ,060 
| 5,400 21.585 21,080 20,610 20,140 30,380 29.740 29,140 
| 5,600 22 ,385 21,860 | 21,375 20 , 890 31,505 30,840 | 30,220 
5,800 23, 185 22,645 {| 22,140 21,635 32,630 31,940 | 31,295 
6,000 23 ,980 23 ,425 22 ,900 22 ,380 33,755 33 ,040 32,375 
6, 200 24,780 24,205 23 , 665 23,125 34,880 34,145 33 ,455 
6,400 25,580 24,985 24 ,430 23,870 36 ,005 35,245 34,535 
6,600 26 , 380 25,765 | 25,190 24 ,620 37 , 130 36.345 35,615 
6,800 27,180 | 26,545 | 25,955 25 , 365 38 , 255 37 ,450 | 36 ,695 
7,000 27 , 980 27 , 330 26,720 26,110 39 , 380 38 , 550 | 37 ,770 
7,200 28 , 780 | 28,110 27 ,480 26 , 860 40 ,505 39 ,650 38 , 850 
7,400 29 ,580 28 , 890 28 , 245 27 ,600 41,630 40,750 | 39,930 
7,600 30 ,375 | 29,670 | 29,010 28 , 350 42 ,760 41,855 | 41,010 
7,800 | $1,175 30,450 29,775 29 ,095 43 ,885 42,955 | 42,090 
| 
8 ,000 |} $1,975 31,230 | 30,535 29 ,840 45,010 44,055 | 43,170 
8,200 32,775 | 32,010 31,300 30,585 46,135 45,155 44 ,245 
8,400 33,575 | 32,795 32 ,065 31,330 47 ,260 46 , 260 45 ,325 
8,600 34,375 33,575 32 ,825 32,080 48 ,385 47 ,360 46 .405 
8,800 35,175 34,355 33,590 32,825 49 ,510 48 ,460 47 ,485 
9,000 35,975 35,135 34,355 33,570 50,635 49 ,565 48 565 
9,200 36,770 35,915 35,115 34,315 51,760 50 , 665 49 ,645 
9,400 37,570 36,700 35 , 880 35 ,060 52,885 51,765 50,720 
9,600 38 ,370 37 ,480 36 ,645 35,810 54,010 52.865 51 800 
9/800 39,170 38260 37,405 36,555 55,135 53,970 | 52,880 
10,000 39 ,970 39 ,040 38,170 37 ,300 56 , 260 55,070 53 , 960 
10,200 40,770 39 ,820 38.935 38 ,045 57 ,385 56,170 55,040 
10,400 41,570 40 ,600 39 ,695 38 ,790 58,510 57,270 | 56,120 
10,600 42 ,370 41 ,380 40 ,460 39 ,540 59,635 58,370 | 57 ,200 
10,800 43.170 42160 41.225 40285 60,760 59,475 58 280 
11,000 43 ,965 42 ,945 41,985 41,030 61,885 60,575 | 59,355 
11,200 44 , 765 43,725 | 42,750 41,775 63,010 61,680 | 60,435 
11,400 45 ,565 44,505 | 43,515 42 ,520 64,135 62,780 | 61,515 
11,600 46 ,365 45,285 | 44,275 43 ,270 65 , 260 63 , 880 62 ,595 
11,800 47 ,165 46 ,065 | 45 ,040 44,015 66 , 385 64,985 | 63,675 
12,000 47 ,965 46 ,850 | 45,805 44 ,760 67,510 66 ,085 64,750 
12,200 48 ,765 47 ,630 46 ,570 45,505 68 , 635 67 , 185 65 , 830 
12,400 49,565 | 48,410 47 ,330 46 , 250 69 , 760 68 , 285 66,910 
12,600 50,360 49,190 48 ,095 47 ,000 70,890 69 ,390 67 ,990 
12,800 51,160 | 49,970 48 , 860 47,745 72,015 70,490 69 ,070 
13,000 51,960 | 50,750 | 49 , 620 48,490 73,140 71,590 | 70,150 
# _ = : _—_ 
Note: For other data pertaining to weight and volume of 2%-in. drill pipe, see table P 425.240.237. 
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HOW SHEAVE MATERIALS 


AFFECT WIRE ROPE SERVICE 





No. 2 in a series of informative articles for wire rope users, 


prepared by the MACWHYTE wire rope company 





WATCH YOUR SHEAVES! dud Get Longer Wire Rope Service 


.,. = 
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1. THIS DAMAGES YOUR ROPE 


oe ee 


(a) Deep scoring of soft sheaves. pinch the rope 


and cause it to scrub on sheave flange. 





—I 


2. THIS LENGTHENS YOUR ROPE SERVICE 
(c) A hard sheave does not easily score deeply and 


damage the rope. 






“track” in the corrugations 








(b) SOFT SHEAVE often corrugates. A new rope does not 
Result 





‘ yno svaT -TLON 


less wire rope service, 





apf eounuequrpu ados esin anon’ Ul a 


(d) The smooth wearing surface of a hard sheave gives the 
rope a smooth bearing surface that lengthens the life of both 
sheave and wire rope. 





3. IT IS FALSE ECONOMY to Operate Wire Rope Over Badly Scored and Corrugated Sheaves. WATCH YOUR SHEAVES 
. »» Keep Them Smooth . .. And Get Longer Wire Rope Service! The benefit of our experience on any problem pertaining to 
wire rope and its use is yours for the asking. It is part of our friendly service. 





Contradictory as it may seem, a soft iron 
sheave that wears rapidly will cause more 
wear on a wire rope than sheaves made 
with harder materials. 


Why Soft Sheaves Cause More Wear 
on Wire Rope. 


A sheave of softer material than the wire 
rope is likely to take an impression of the 
wire rope and become deeply scored and 
corrugated, presenting a ragged surface 
which damages the rope and causes ex- 
cessive wear. 

ANEW WIRE ROPE USED ON A 
CORRUGATED SHEAVE WILL NOT 


“TRACK” IN THE CORRUGATIONS 
MADE BY THE PREVIOUS ROPE. 
IT WILL WEAR RAPIDLY AND NOT 
GIVE MAXIMUM SERVICE. THE 
GROOVE WILL ALSO WEAR DEEP 
AND THE FLANGE OF THE SHEAVE 
WILL CAUSE EXCESSIVE WEAR. 
Why Hard Sheaves Increase 
Wire Rope Service. 

Sheaves made of harder materials...such 
as carbon steel, manganese, other al'oys, 
or “work-hardening” steels... wear 
smooth, last longer and allow the rope to 
give the best service. 


MACWHYTE COMPANY 
KENOSHA, WISCONSIN 


Vanufacturers of PREformed, Inter- 
nally Lubricated, Laboratory Tested, 
and Field Proved Wire Ropes, and 
Beaided W ire Rope Slings for every use. 
New York... Pittsburgh ...Chicago... 
Ft. Werth... Portland... Seattle ... 
San Francisco. 


Distributors throughout the U.S. A.) 


REPRINTS AVAILABLE of this and other informative articles on wire rope. Simpl address: Macwhyte Co., Pept.422, Kenosha, Wis. 


fr 
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ECONOMIZE 


with JEFFREY OILWELL 
CHAINS 






Jeffrey Devil Dog No. 4 
(right) for deepest drilling 


operations. Ultimate strength, 
170,000 Ibs. 


A 
CHAIN 
FOR EVERY 
DEPTH 


Jeffrey oilwell chains are made 
from the finest alloy steels, 
carefully heat treated to pro- 

duce maximum strength and 
toughness. 





Boxed in ten-foot coils, Jeffrey chains are 

, completely protected from dirt in ware- 

A breakdown of the No. 4 Devil Dog oilwell chain showing features housing, transportation and handling in 

of construction. Note the double DD shank in side bar into which the the field. Boxes are clearly labeled to 
heat treated pins are securely locked. facilitate replacement service. 





Jetuu., Vevil Dog No. 3 with 
ultimate strength of 75,000 Ibs. 
Pitch is 3.075 inches. 
PRECISION manufacturing methods applied to the finest 
alloy steels is the combination which makes Jeffrey oilwell 
chains the leaders in the Petroleum Industry. They are capable 
of withstanding present-day high speed drilling ... have that 
nicety of balance which means maximum strength for mini- 
mum weight, yet with ample safety factors to withstand unex- 

pected overloads. 


On the “draw works” Jeffrey chains will stand up under 
many round trips... will take the shock of sudden stopping 
and rapid entry into the hole. On the “rotor drives” they are 
built for the extreme high speeds and shock loads. 


Jeffrey oilwell chains conform to A.P.I. dimensional stand- 
ards. Try them on your next job if you desire extra economy 
and long life. Send for Catalog No. 708. 


Single strand 3125-A. oilwell hy J bi M < 
ain wit . S. Uulti- 
Jeftrey Rotor Chief No. 103 mate strength and 3.125 pitch. ] ] r ] ¥ g ° Oo . 


Also double strand Ranger 





C for average to deep drill- hai ith 230,000 ths. ulti- H 
ing. Ultimate strength, See soe ae fon ine, 897-99 North Fourth Street, Columbus, Ohio 
60,000 Ibs. high speed drilling. 
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Calculation of Transfer Area in 





Part 2 (Concluded) 
By JOHN GRISWOLD 


Heat Exchangers 


Assistant Professor of Chemical Engineering, 


Determination of the Film 
Coefficient 


The film coefficient of a fluid de- 
pends upon the rate and hence, the 
type of flow as measured by the Rey- 
nolds Number expressed variously as 
(DG/}), (DVp/1), or (Re). To 
consider all conditions of flow it is 
helpful to divide the rates into three 
zones: viscous, transitional, and turbu- 
lent. It is important to consider the 
transitional zone because the flow does 
not change abruptly from one distinct 
type to the other. This distinction must 
be made because the type of flow di- 
rectly affects the value of h, and all 
three zones may be encountered nor- 
mally in equipment handling viscous 
liquids. 

The three zones may be defined ap- 
proximately by the limiting values of 


(Re) as follows: 


Type of flow Values of (Re) 

Viscous . . . Less than 2100 
Transitional 2100 to 7000 
Turbulent . . More than 7000 


McAdams and Gilliland'™) do not 
consider strong turbulence exists until 
(Re) exceeds 14,000. A heat-transfer 
film correlation of viscous oils*, how- 
ever, shows that (Re) — 7000 is a 
satisfactory limit at which to assume 
that the viscous-flow effect becomes 
negligible as the value of (Re) in- 
creases. 

It is apparent that three distinct 
correlations of film coeflicients will be 
required to cover the entire range of 
flow rates. For the turbulent zone, Col- 
burn’s equation‘ applies: 

2/3 — 0.2 


hin Cry , DG 
—— 6.025.4—— 
CG k ft 


Equation (4) may be applied to any 


kind of fluid. 


For the zone of viscous-flow, eco- 
nomics of design and operation dictate 
that this condition of flow should be 
limited almost exclusively to viscous 


afa) Op. Cit., pp. 127-30. 
*Sieder, E. N. and Tate, G. E. Ind. Eng. Chem., 
28. 1429, (1936). 


‘Colburn, A. P., Tr. A.l. Ch. E. 29, 174, 
(1933). 
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University of Texas 


oils in tube-sizes usually employed. For 
this condition, McAdams and Gilliland 
recommend the correlation: 


1/3 0.14 


hwD 2.0 we 2 5 
k “TKN [ty a 


No general equation has been de- 
veloped to correlate h in the transi- 
tional zone because of the erratic con- 
ditions that prevail in this region. 





A biographical sketch and 
photograph of the author can 
be found on page 42 of the 
June issue of The Petroleum 
Engineer, in connection with 
Part 1 of this article. 


$$$ $$ 
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Fig. 4 is a graphical correlation for the 
film coefficient of viscous-oil in both 
viscous and transitional zones based on 
data by Sieder and Tate but re-plotted 
by McAdams and Gilliland using a dif- 


ferent ordinate. 


Graphical Integration of the Heat 
Transfer Equation 


Considering the heat-transfer to the 
liquid inside the tubes, the heat trans- 
mitted through the tube-wall raises the 
liquid temperature in accordance with 
the basic equation: 


q=AU(T—t)w. = WC f de 


Rearranging: 
ty 
A dt 
We U(T —t) 
‘ t, 


t. 
(r + 1/hy) de (6) 
(i <—¢€) 
« t, 

For conditions of Case (3) only, an 
average value of T may be treated as 
a constant. To evaluate A, the right- 
hand side of Equation (6) must be 
integrated. This is done graphically 
when U, is not linear with A as 
h; is essentially an irrational power 
function of the liquid viscosity appear- 
ing in a form that has never been in- 


tegrated successfully. The graphical 
integration is accomplished by plotting 
values of the function 
(r + 1/hy)/(T —t) 

as ordinates against accompanying val- 
ues of t as abscissas. The area under 
the resulting curve between the limits 
of t, and t. is equal to A/WC. To 
construct a curve of this kind values 
of hy at a number of temperature in- 
tervals are either calculated from 
Equations (4) and (5) or interpolated 
from Fig. 4, depending on the range of 
(Re) values existing in the heat ex- 
changer. 


Suggested Methods of Simplifying 
Calculation 

The increase in temperature of the 
liquid effects a change in the C, k; and 
values that appear in Equations (4) 
and (5). Viscosity, u, however, is the 
only variable changing appreciably. 
Variation in C and k and the effect on 
h is very slight. The practice of using 
values of C and k based on the average 
liquid temperature does not introduce 
appreciable error. The viscosity at the 
tube-wall temperature (uw), which 
appears in Equation (5) and Fig. 4, 
will also be virtually constant and may 
be so treated. In any specific problem, 
therefore, the remaining viscosity func- 
tions may be collected and factored- 
out, resulting in an equation in which 
hy is expressed in terms of a specific 
constant and viscosity is the only vari- 
able. This simplified treatment will 
now be developed for each of the three 
flow-rate zones. 

Turbulent flow. Solving Equation 
(4) for h and factoring out the vis- 
cosity functions: 








2/3 —0.2 
Tk UP k DG 
hi, = 0.023 | —} | —— IS 
| D | Cyne pe 
2/3 0.2 
- A DG —0.467 
0.023 5S | , Jew 


1 

(yt) ( 

Equation (4a) defines y as a specific 
constant grouping k, D, C, and G for 


= (4a) 
t) 0.467 
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any particular problem. It may be 
evaluated either by factoring a definite 
value of h or by direct calculation 
from the constants involved. 

The film viscosity (4+) is defined by 
Colburn as the viscosity of the film at 
the film temperature, which may be 
assumed without serious error to be the 
arithmetic average temperature be- 
tween the tube-wall and the main body 
of the fluid: 

— tw+t 
2 

Viscous flow. A similar procedure 
may be followed to obtain a specific 
form of Equation (5) for viscous 
flow: 





0,14 
yu — uo a a (5a) 





Transitional flow. Values of hi, 
may be obtained accurately only from 
a graph such as Fig. 4. The codrdinates 
of the chart include all the factors in- 
fluencing both viscous and turbulent 
flow coefficients. The ordinate may be 
simplified by factoring the viscosity 
terms as was done for Equations (4a) 


and (5a): 


(nw )*** aa 
a KONO a sia 
all (7) 


h(B) (um)? «we ee (Za) 

This manipulation permits B to be 
defined as a constant for a specific 
problem. 





Temperature-Viscosity Relation for 
Oils and Its Use in Calculations 


It is essential in heat transfer calcu- 
lations that the viscosity of the liquid 
be known at the temperatures at which 
h is to be considered. 


A number of empirical equations 
are available for relating viscosity to 
temperature. Most of these require at 
least three constants, determined em- 
pirically. 

Herschel® and Fortsch and Wilson® 
have shown that viscosity in absolute 
units plotted against temperature in 
°F. results in curves that are nearly 
straight lines on logarithmic coérdinate 
paper for temperatures above 30°F. A 
straight line on log paper is represented 
by the equation: 

a gk «al a ke 
es a 

As Equation (8) contains only the 
two empirical constants, a and b, it 
may be used conveniently. 

The viscosity of petroleum oils is or- 
dinarily expressed in Saybolt Univer- 
sal Seconds at 100° F. and 210° F. 
These figures may be converted into 
kinematic units by the use of the 
A.S.T.M. equations’, or by a conver- 
sion table. 

Viscosity in the heat transfer equa- 
tions treated here is expressed in the 
units lb./hr-ft. = 2.42 XX centipoises. 
The constants in Equation (8) may be 
evaluated in lb./hr-ft. from viscosities 
at 100° F. and 210° F. by the rela- 
tions: 


pb 


a = 3.1035 log,, [<<] . (8a) 
F210 
=the [ te foro + 2.3222a 
(8b) 





°Herschel, W. H., Ind, Eng. Chem., 14, No. 
8, 715 (1922). 

*Fortsch, A. R., and Wilson, R. E., ibid., 16, 
789 (1924). 

*D-341-32T, Sec. 6, Standards on Petroleum 
Products and Lubricants, A.S.T.M., Philadelphia, 
Pennsylvania. 
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The accuracy of Equation (8) is 
satisfactory for temperatures above 
30° F. to reasonably higher value, 
For temperatures lower than 30° F. o 
extremely high temperatures the con. 
stants a and b should be evaluated 
from viscosity data that cover the 
temperatures considered. 

When a large number of point 
values are to be calculated for , 
graphical integration, the computa. 
tions become laborious. These compu- 
tations may be simplified by express. 
ing Equations (4a) and (5a) in terms 
of temperature only, by combining 
them with Equation (8). The same 
scheme may also be used to express 
both coérdinates of Fig. 4 in terms of 
temperature only. Equation (4a) be. 








comes: 
te +t 7°“ 
2 
hip = re + & 
(rn) (BY ae 


Substitution of (4b) into (6) re 
sults in the equation for calculating 
the heat transfer surface area: 

A 


we 


r+ (oy 
(T—t) (= + ‘yee (dt) 








2 
t, 
it 2. ~ 2 «ss 
The right-hand side of Equation (4c) 
dt 


is the equivalent of ——_——- . k 


U.ip(T —t) 
may be used to calculate point values 
for graphical integration between t, 
and t, when both points are in the 
turbulent zone. 

For viscous flow conditions, Equa- 
tions (5b) and (6) combined result 
in the equation: 





=. 
wo 
t, 
r+ (yei) (t?**) em dt 
(Fe) 
t 


(5c) 
For problems involving transitional 
flow, the abscissa of Fig. 4 becomes: 
DG]_ | DG 
“so Fe 
= (DG/b) (t*) = at* 
The ordinate of Fig. 4 becomes: 


h(B) (19-53 pane h _ * e (7b) 


Calculated values of h are then used 
in Equation (6). 








Example 


A concrete problem involving Case 
(3) is McAdams and Gilliland’s Illus- 
tration 3, p. 129*: 





*By permission. 
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CONTINUOUS OPERATION 








Oboe? ; Pumping Unit in Kansas will soon 
ave completed 50,000 hours of hard service with 
original working parts in excellent condition 


MPING service in Kansas with its en- 
rance-testing potentials has not been easy. 
nena unit which has been subjected to 
th service continues to perform as this 
cand hundreds of others are doing, con- 
eration must be given to the reasons for 
stamina. Here are four: 





Conservative Rating — an Estab- 
lished “Oilwell” Policy 


Fully Heat-Treated, Single- Helical 
b Gears and Pinions. 


Precision Alignment of the Shafting 
» Maintained by Simple Shim- Adjust- 





ment ofthe Tapered Roller Bearings. 


4 Over-size Bearings, Pins and Shafts 

* Throughout with Ample Provisions 
for Lubrication and Weatherproof- 
ing. 


The present ‘‘Oilwell’’ Pumping Units 
and Speed Reducers have these same funda- 
mental advantages. In addition, refinements 
and new features give improved efficiency 
and convenience and assure even greater 
dependability. 

Consult the nearest ‘‘Oilwell’’ branch 


regarding your production equipment needs. 


“Oilwell” ODH-18 Pumping Unit 
No. T11-4 was installed on Decem- 
ber 10, 1933, in the Ritz-Canton 
field near McPherson, Kansas, on a 
2952-ft. well. It has been in con- 
tinuous service ever since. This 
unit is now pumping with 34-in. 
rods through 2'2-in. tubing at 
seventeen to twenty-one 37\2-in. 
strokes per minute. Service in its 
earlier years is said to have been 
more severe, including many back- 
breaking potential tests. 




















81,000 lb. per hr. of a hydrocarbon 
oil are to be heated in a tubular ex- 
changer from 75° F. to 200° F. with 
steam condensing at 240° F. The oil 
is to be pumped through the tubes at 
a velocity of 3 ft. per sec. The tubes 
are 16 ft. long, made of Admiralty 
metal, 1 in. O.D., 0.902 in. I.D., 
k = 60. The properties of the oil are: 
C= 0.52, k= 0.091, p= 56.4 Ib. per 
cu. ft. Data from a plot of viscosity at 
various temperatures are given below. 
Calculate the sq. ft. of beating surface 
required. 


s, °F. p, lb./hr-ft. b/t?* 


60 66 69.5 
80 40 39.1 
100 26.5 25.0 
120 18 17.4 
160 10 9.8 
200 6.2 6.25 
240 4.2 4.3 
*'Trial values for a and b show: 

5 
ben = 2:5) (10*) 
t?: 


Values of a and b of 2.5 & 10° and 
2.0, respectively, for Equation (8) fit 
the test data satisfactorily. Assuming 
1000 B.t.u. per hr. per sq. ft. per °F. 
as the steam, film, and scale coefficient, 
the fixed resistance is: 


Unusual Crude from Old Ocean Field, 


Brazoria 
County, 
Texas 


HE petroleum produced from the 

Old Ocean field, Brazoria County, 
Texas, is a rather unusual oil. A sam- 
ple taken directly from a well by a 
U. S. Bureau of Mines engineer and 
analyzed by the Bureau’s Hempel! 
method was light in color and con- 
tained more than 70 percent of gas- 
oline and naphtha. The crude oil is low 
in sulphur content and contains ap- 
proximately 14 percent of kerosene 
distillate; the remainder of the o/l 
likely would be graded as gas oil. 

The analysis made at the Bureau of 
Mines Petroleum Experiment Station 
at Bartlesville, Oklahoma, is given 
herewith, 
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r—rf tube-wall + 1/h steam, film, and scale 












1.0—0.902) +2 X 12 1 
= S Pe +}- = 0.00097, 
60 X 0.951-0.902 1000 (1.0-+0.902) 
0.902 











x 3 XK 3600 X 56.4 
o= €58 <** 





__ DVp _ 12 
m _ 2.5 X 10° 


9 
t?-° 













As Re increases from 1010 at 75° to 7200 at 200°, the flow is in the viscous zone 
at the inlet end of the heater and in the transitional zone at the outlet end. Hence 
Fig. 4 should be used to compute hj. 






16 
D =: ———"_"—_- = 253 
N/ (0.902/12) 
The ordinate is: 


h(8/,0.53a) =h (uw) °** (b)°-58 (1/t9-58) 








(G) (C)*/8 (k)*/8 
=h et Od c/o 
—~ ™ 13) (3600) (56.4) (0.52) ?/8(0.091) 2/8 


= h(0.009/t1-0), 
1/U; = 0.00097 + 1h,. 
es * «a 75 80 100 110 120 140 160 180 = 200 
Re . . . «. 1010 1150 1800 2180 2590 3530 4610 5830 7209 
h(B—-t°-582)* 0031 .0028 .0022 .0019 .0025 .0033 .0038 .0039 .0049 
- « € « » 33.5 32.4 31.5 30.8 44.4 68.3 91.7 107 122 
~— s+ + * % 32.4 31.4 30.6 29.9 42.6 64.1 84.2 96.9 109.1 
_—" « « « 32315 30 29 42 64 82 96 = 108 
*From Fig. 4. 
**Values obtained by McAdams & Gilliland. 
Note: The error introduced by this simplified calculation is well under the 
accuracy of reading Fig. 4. A graphical integration by plotting 1/U,(T—t) 
versus t in this problem indicated a heating area of 990 sq. ft. / 
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Old Ocean Field 


9832-9964 ft. 7 ba ‘ 
razoria County 
GENERAL CHARACTERISTICS 
Specific gravity, 0.763 A.P.I. gravity, 54.0° 


Sulphur percent, less than 0.1 
Saybolt Universal viscosity at 77° F. less than 32 sec. 
Saybolt Universal viscosity at 100° F. less than 32 sec. 


DISTILLATION, BUREAU OF MINES HEMPEL METHOD 


Color, lighter than 
N.P.A. No. 1 
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Dry distillation Barometer. 733 mm. First drop: 27° C. (81° F.) 
Temperature,| Percent Sum, Specific yy A Viscosity Cloud Temperature, : 
. 28 cut percent gravity of cut at 100° F.| test, °F. "es 
of cut 
Upto 50 Sa 2.7 0.633 ae oS ssvesase B séibow Up to 122 
50— 75 7.3 10.0 .671 ee. © ksinee 2 Ae ebes 122—167 
75—100 15.3 25.3 715 2 Se oer eee eee er 167—212 

100—125 13.4 38.7 743 _* x aera ee 212—257 

125—150 14.3 53.0 758 = an acres 257—302 

150—175 10.1 63.1 775 | oy eae ee ar 302—347 

175—200 8.3 7a.8 789 6 Oo Bere oe 347—392 

200—225 7.4 78.8 804 cS 2 ieee see 392—437 

225—250 6.5 85.3 .816 ae 8. wwkwae wea 437—482 ; 

250—275 6.3 91.6 . 830 ae. 8 ‘eaekau + 482—527 i 
Vacuum distillation at 40 mm 

Up to 200 3.7 3.7 0.846 35.8 40 5 Up to 392 | 

200—225 2.3 6.0 . 849 35.2 47 30 392—437 ; 

ee. ccc Me since / aaagacd Eo Ussbece win «enews m 437—482 

Dee. © svices © @2caen B Oweccns 482—527 

SP Bere pea _527—572_ 








Carbon residue of residuum 0.1 percent; carbon residue of crude nil. 
Approximate Summary 












































Percent Sp. gr. °A.P.I. | Viscosity 

I ee a ha cla alae ak hal a Sn Rae 25.3 0.694 72.4 |p ewaine ae 
asi, (Nee acne RSL meee Sat T 

Total gasoline and naphtha............... 71.4 0.738 O.5 | wsxnsoes 
Kerosene distillate................... : 13.9 .810 3 ae ere 
re ee ce ae ee 12.3 . 838 ae weer 
Nonviscous lubricating distillate........... eee Pepe i 50—100 
Medium lubricating distillate............ 100—200 
Viscous lubricating distillate.............. pe pata Above 200 
ears aac phased adiwa aied 2.1 .877 99.9 | cccccese 
IR 5. ht ibn wie'e3 bene xwe a kaue-sn'e 0.3 pte ae, fe 
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AND PUTS THEM BACK TO 
WORK ON OTHER JOBS... 









GRAY 
VALVE REMOVAL 
UNDER 
EQUALIZED 

PRESSURE 













ECONOMY: Instead of valves and other equip- 
ment being left on wells to rust away, they are removed 


to perform their functions again on other wells. 


RAY 


, TOOL COMPANY 


. HOUSTON ~ TEXAS 
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Oil heating unit on lease at Alty 
Oklahoma, of Gulf Oil Corporation 
Gypsy Division 


PDP BPP PIII LP LDP PD DP PO OO 
Pree, 





Small portable gas-fired 

unit installed in lead line 

between the tubinghead 
and flow tanks 


Heater for Treating Cut Oil 


By J. C. ALBRIGHT 


ECAUSE some of the wells com- 

pleted in the granite wash in 
Jackson County, Oklahoma, produce 
cut oil, several of the producing com- 
panies in that area have installed small, 
portable, easily-cleaned gas-fired heat- 
ers. The heaters are installed in the lead 
lines from the wells between the tub- 
inghead and the flow tanks. They may 
be set to deliver a constant tempera- 
ture when adjusted for a definite vol- 
ume of fluid. 

The accompanying illustration 
shows the general manner of fabricat- 
ing these heaters. Two joints of 8-in. 
pipe form the main body of the heater. 
Inside each joint of 8-in., a joint of 
4-in. pipe is centered and held in place 
by swaging and closing each end of the 
8-in. The oil flows through the an- 
nular space between the 8-in, and the 
4-in. pipe. Circulation from one 8-in. 
pipe to the other is provided by a short 
4-in. nipple at the stack-end of the 
heater. The 8-in. pipes are separated at 
the other end by an 8-in. nipple tack- 
welded to the pipe surfaces. 

The 4-in. pipe joints serve as com- 
bustion chambers and a heating medi- 
um. A section of 6-in. pipe, welded 
at one end of the heater as a stack, 
joins the two 4-in. and provides an 
outlet for the burned gases. A collar on 
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the upper end permits a second section 
of 6-in. to be attached if the height is 
insufficient to obtain the necessary 
draft. A 4-in. collar closed by a bull- 
plug, is welded to the lower end of the 
stack to facilitate the removal of soot 
and scale when cleaning the apparatus. 

Each section of the 8-in. pipe has a 
clean-out collar on the underside, 
closed by a bull-plug when in opera- 
tion, but open when washing-out the 
accumulation of bottom sediment that 
may adhere to the inner surface of the 
heater. 

The assembled unit is installed on 
concrete piers having pipe braces to 
maintain the unit in an upright posi- 
tion when in service, The open ends of 
the 4-in. joints contain burners having 
adjustable doors for controlling the 
draft. The unit is installed with the 
stack end pointing into the prevailing 
winds to prevent the fires being ex- 
tinguished by strong gusts of wind. 

The lead line from the well is con- 
nected to the lower 8-in. pipe at the 
burner end. Thus the oil travels to- 
ward the stack in the lower section 
and, passing through the 4-in. con- 
necting nipple, flows back toward the 
burner end, and out through a 4-in. 
collar, to which is connected the line 
leading to the flow tank. 














J. C. ALBRIGHT 


after participation in the World War, 
was drilling superintendent for H. J. 
von Hagen in North Texas area, 1919- 
1921—With the Noble Oil and Gas 
Company, Burkburnett, Texas, in the 
natural gasoline and refining depatt- 
ments, from 1921 to 1923—Joined staff 
of the Dixie Gasoline Company in 
1923 and became Texas manager— 
Employed by Phillips Petroleum Com- 
pany in 1925 and was sent to New 
Mexico as special representative at 
Artesia where the company com 
structed a natural gasoline plant— 
Made state representative by that 
company in 1926—Left Phillips in 
1929 and for a time operated as a 
consulting engineer, having offices 
at Brownwood, Texas—For last ten 
years has devoted practically all his 
time writing as a free lance for trade 


journals. 
_I 
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ANNOUNCEMENT 


N ORDER to more fully serve our customers in the 
| oil fields, the BAROID SALES DEPARTMENT 
wishes to announce the acquisition of the Drilling 
Mud business of the Geo. 5. Mepham Corporation 
and C. K. Williams & Company of California. 

This will enable us to offer to the trade, in addition 
to the products previously handled by this company, 


the products formerly handled by the above men- 








tioned companies. These products include COLOX, 
JELOX and “CHEMICAL Z”, and they may be ob- 


tained in the various oil fields from the same distrib- 








utors by whom they have previously been handled. 

































BAROID SALES DEPARTMENT 


NATIONAL PIGMENTS & CHEMICAL DIVISION OF 


NATIONAL LEAD COMPANY 






BAROID SALES OFFICES « LOS ANGELES © TULSA © HOUSTON 


——— 
————— 
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An eminent judge at a banquet was 
offered champagne but refused it, say- 
ing he had tried it once but it didn’t 
agree with him. Later, someone offered 
him a cigar. 

“No, thanks,” said the judge, “I 
smoked one once and didn’t care for 
it.” 

An eminent lawyer nearby leaned 
over to his friend. 


“You know,” he whispered, “the 
the judge has only one child.” 


tq 5 A - 


Mean Guy 


Jones was sitting with his wife be- 
hind a palm on a hotel veranda late 
one night when a young man and a 
girl came and sat down on a bench near 
them. The young man began to tell the 
girl how pretty and good and lovable 
he thought she was. 

Hidden behind the palm, Mrs. Jones 
whispered to her husband: 

“Oh, John, he doesn’t know we’re 
here and he’s going to propose. Whistle 
to warn him.” 

“What for?” said Jones. “Nobody 


whistled to warn me.” 
yf 


“What d’ya say, Jim, we get our 
wives together tonight and have a big 
time?” 

“Okay by me, Sam, where’ll we leave 
"em?” 

an 


A college professor was calling the 
roll in one of his classes. 

“Robinson.” 

“Here.” 

“Rosenthal.” 

“Here.” 

“Mary Smith.” 

“Present.” 

“Wanamaker.” 

“Hell, yes.” 


, + € 


The doctor was examining school 
children. One youngster was under 
weight. 


“You don’t drink milk?” 
““Nope.” 


“Live on a farm and don’t drink 
milk at all?” 


“Nope, we ain’t hardly got enough 
for the hogs.” 


The members of an exclusive hunt 
club decided to hold a fox hunt and all 
participants were instructed to bring 
only male dogs. However, one very in- 
fluential member owned only a female 
dog and she was allowed to run with 
the pack. 

The day of the hunt the club mem- 
bers followed the dogs for nearly an 
hour and finally lost them completely. 
Coming across a farmer one of them 
asked, “Did you see a fox and a bunch 
of dogs go past here?” 

“Yeah,” said the farmer, “they went 
past here about five minutes ago going 
that way.” 

“They did,” said the club member 
with interest, “how far ahead was the 
fox?” 

“Ahead?” asked the farmer. ““When 
they went by here the fox was in fifth 
place.” 

a 


Your husband is in no great danger, 
Mrs. Murphy, but I’m afraid I'll have 
to anaesthetize him.” 

“Well, if you must, you must, but 
dear Mike did so want to have a boy.” 


v 7 Y 


A girl went out one evening with 
three brewery salesmen. When she got 
home she had a Blue Ribbon in her 


hair, Schlitz in her skirt, Budweiser! 
7 5 A A 


“Please, suh,” said a Negro servant 
to his employer, “I’d like tomorrow 
off, so’s I can get married.” 

“Married!” exclaimed the boss. 
“Why, Sambo, it was only a month 
ago I gave you a day off to attend 
your wife’s funeral. How can you 
think of getting married again when 
your first wife hasn’t been dead a 
month?” 

“Well, suh,” confessed the widower, 
“I never was one to hold a grudge 
long.” 

yr? 


Golf Club Lunch Menu 


Scotch Broth 
Club Sandwich Sliced Tomatoes 
Link Sausage 
Dandelion Green 
Parsnips 
Cup Custard 
Rolls Nuts 


Puttatoes 


Tea 


. 


=<} 


“I don’t feel right about Jim Smith 
Farmer Jones said to his wife, “He, 
just invited me to be a pall bearer 
again. He invited me to be a pall bearer 
when Mame, his first wife, died, an’ 
he invited me again when Susie, his 
second wife, died. An’ now his third 
wife’s died an’ he’s invited me agin, 
It don’t seem right for me to accept 
all them favors an’ not do him any.” 


7 7 sf 


_ Bank Clerk: You forgot to dot an 


i” in your signature. 


Patron: Would you mind dotting it 
for me? 


Clerk: I’m sorry, but it has to be in 
the same handwriting. 
gory 
Another Version 


Prof: Mr. Smith, will you tell me 
why you look at your time-piece so 
often? 


Smith (suavely): Yes sir! I was 
afraid, sir, that you wouldn’t have 
time to finish your interesting lecture, 
sir.—Missouri Showme. 


7 7 vy 


Nowadays a son usually finishes col- 
lege and his dad at the same time. 


v 7 5 


Why is it that ants are supposed to 
be the hardest workers in the world, 
yet have time to attend all the picnics? 


Y 5 7 


Jane: 1 hear you were out golfing 
with Eddie, How does he use the wood? 
Mildred: 1 wouldn’t know. We 
played golf. 
yg 
“What makes it jerk so when you 
first put it in gear?” 
Car Salesman: Eagerness to get away, 
sir; nothing more, I assure you.” 
a a 
First Caddie: What’s your man like, 
Skeeter? 
Second Caddie: Left ’anded, and 
keeps ’is change in ’is right ’and pocket. 
yf 


“I’ve got a perfect news story.” 
“The man bite a dog?” 

” 
““Naw, a bull threw a congressman. 
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THESE FEATURES 
ARE RESPONSIBLE FOR 
iTS SAFETY AND REMARK- 
ABLE PERFORMANCE: 


|. Correct Design . . . engin- 
eered by experienced oil men. 


2. Sturdy Construction 
withstands use and ABUSE. 


3. Positive Blade Opening and 
Closing . . . safety first and 


LAST. 


4. Blades, Hard-Faced (Borium 
Inserted) . . . long cutting life. 


5. Precision Machining 
where accuracy counts. 


6. Alloy Steels that Stand Up 
. selected for performance. 


Success in oil field operations is measured by a 
single yard-stick . . . RESULTS and on this basis the 
Baker Rotary Wall Scraper has well earned, in thous- 
ands of runs made throughout the world, its claim 


to being a "successful tool.” 


EFFICIENT APPLICATIONS 


Following are some of the efficient applications for 


the Baker Rotary Wall Scraper: 
SETTING LINERS 


SETTING CEMENT PLUGS 


BOTTLE-NECKING 
FOR CEMENTING PURPOSES 


ENLARGING HOLES FOR CASING 


ENLARGING HOLES 
FOR GRAVEL PACKING 


iM STRAIGHTENING HOLES 
‘\Y 
7, Remarkable Reaming Capa- . 4 FISHING JOBS 
city... an expansion range of i 
No WATER SHUT-OFF TESTS 


from 4" to 36". 


8. Long Reaming Surface... 
no corkscrewing. 


9. O. D. Same as Tool Joints 
...can'j hang up. 


10. Conversion into a Baker 
Wall Sampler by Changing 
Blades . . . This is an exclusive 
Baker Feature. 
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TAKING CORES FROM SIDE WALLS 
OF PREVIOUSLY DRILLED HOLE 
... BY SUBSTITUTING SAMPLER BLADES 
FOR THE REGULAR SCRAPER BLADES 


These and other efficient time and money saving 


applications are described in detail in the Baker 


Broadcast No. !9 (gladly sent upon request). Com- 
plete information will also be found in the Baker 
Section of the 1939 Composite Catalog. 


























BAKER O/L TOOLS, INC. 


HUNTINGTON PARK, CALIFORNIA 
HOUSTON, TEXAS 


BAKER ROTARY 
WALL SCRAPER 




















P 425.218 


Planned Lines Aid Mud System Cleanouts 


By 


CHARLES C. LYNDE 


PECIFYING tees in place of ells 
S in the piping of the mud systems 
on his drilling rigs, one Mid-Continent 
contractor insures a quick cleanout 
when occasional clogging occurs. At 
each turn in the line the open end of 
the run of the tee is blanked with a 
bull plug. Bull plugs are preferable to 
flat plugs because they provide a better 
hold for a wrench or tongs when the 
plug must be broken-out for cleaning 
the line. Tees in a line provide a fit- 
ting that is much stronger structur- 
ally than an ell. The flat top of a tee 
affords better purchase with a wrench 
or tongs in making-up or dismantling 


the mud piping. 


It will be noted in the accompany- 
ing photograph that the bolted type of 
quick-acting union is also used to per- 
mit prompt removal of the clogged 
sections when necessary and to facili- 
tate dismantling the system into 
lengths more easily transported when 
the rig is moved to a new location. 


This is only one example of the ben- 
efit to be derived from a study of 
piping arrangements to obtain flexibil- 
ity in modern hook-ups. The rigidity 
of an all-welded piping assembly par- 
ticularly makes a liberal use of flanges, 
etc., advisable. 
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Tees having outboard runs closed by 
bu!l plugs provide quick cleanout fa- 
cilities in event of mud-line stoppage 








Acid Treatment of Kansas Oil Wells Increases Production 


glia of the effects of acid 
treatment of oil wells in the 
State of Kansas has been completed by 
the U. S. Bureau of Mines. 

Almost every oil well drilled into 
limestone formations in Kansas is 
treated with hydrochloric (muriatic) 
acid upon completion. The wells are 
treated with acid to increase their po- 
tential capacities’ and thereby increase 
their “‘daily allowable” productions; to 
shorten the time required to produce 
the recoverable oil, and to increase the 
ultimate recovery of oil. 

Acid treatment marked a forward 
step in the producing fields of Kansas; 
in fact, many old limestone fields that 
had almost reached their economic pro- 
ducing limit were “rejuvenated” with 
acid, and their capacities to produce 
increased several times. It also caused 
a marked increase in the ultimate oil 


recovery of some old and nearly de- 
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pleted fields of Kansas. Stimulative ef- 
fects of acid are ascribed to the “‘clean- 
ing-out”’ action by the acid at the face 
of the limestone, the enlargement of 
small drainage channels, and to the 
penetration of the acid to previously 
undrained porous and saturated strata. 
Studies of the effects of acid were made 
in the Fairport field, three groups of 
wells in the Eldorado field, and in the 
Shutts field. Estimation of increased 
recoveries resulting from use of acid 
in the above fields and groups of wells 
ranged from 1000 to 2400 bbl. per 
acre. 

Limestone structures that had been 
tested by drilling and found non-com- 
mercial were later developed as com- 
mercial oil-producing formations 
through the use of acid. The Kansas 
City formation in the Valley Center 
field of Kansas is an example of this 


type of reservoir. 


s 


The increased oil production and 
revenue from the old fields justified the 
reconditioning of equipment that in 
mest wells had reached a stage of poor 
mechanical upkeep. 

The first treatment with hydro- 
chloric acid of an oil well in Kansas 
was in October, 1932. Treating pro- 
grams were soon put into practice by 
various oil companies, and by the end 
of 1937, almost 6000 wells had been 
treated. Many wells were treated more 
than once, and the total number of 
treatments exceeded 8000 by the end 
of 1937. Approximately 1234 million 
gal. of acid were required for these 
treatments. 

This study by R. E. Heithecker has 
been published as Report of Investiga- 
tions 3445, “Effects of Acid Treat- 
ment Upon the Ultimate Recovery of 
Oil from Some Limestone Fields of 
Kansas.”’ Copies of the report are avail- 
able without charge upon request from 
the Bureau of Mines, Washington, D.C. 
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R. A. BRUCE, drilling superin- 
tendent for Assam Oil Company, and 
Mrs. Bruce, who have been in Los An- 
geles, California, on a combined busi- 
ness and vacation trip, have returned to 
India. 


——<>— 

L. L. RECTOR, of the Rector Well 
Equipment Company, Fort Worth, 
Texas, is making an extended trip 
through oil fields of Colorado, Wyo- 
ming, Montana, and to the Turner Val- 
ley field, Canada. He left his office June 
28 and expects to be away about a 


month. 
——_—<>—_——_ 


W. H. STUEVE has been made 
manager of the Department of Indus- 
trial Development of the Oklahoma 
Gas and Electric Company, Oklahoma 
City, Oklahoma. He will occupy this 
new position and continue to perform 
his former duties with the company. 

————_—<>_—_ 


A. PRANGER, chief engineer of 
The Guiberson Corporation, has re- 
turned to his office in Dallas, Texas, 
after a trip through the Rocky Moun- 
tain states during which he made a 
survey of gencral conditions in the 
Colorado, Wyoming, and Montana oil 


fields. 
— <>—_ 

D. D. CLARK, warehouseman for 
Colombian Petroleum Company, has 
left California to return to Colombia. 
D. W. PATTON, driller for the same 
company, has also returned to Co- 
lombia. 

<> 

S. F. SHAW will be in the Turner 
Valley field, Canada, for the next few 
weeks, and then will visit the Wil- 
mington field, California, where the 
Westgate-Greenland Oil Company has 
a lease, for which company he is con- 
sulting engineer. 

Ons 


F. K. SPRAGINS, engineer, Carter 
Oil Company, has been transferred 
from Harrisburg, Illinois, to Carmi, 
Illinois, 

<—S — 


W. B. SHARP, president of Mission 
Manufacturing Company, Houston, 


Texas, is spending the month of July 
in Mexico City. 
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WITH MEN 


IN THE 


H. C. RAMSEY, vice-president in 
charge of operations of Worthington 
Pump and Machinery Corporation, 
Harrison, New Jersey, has announced 
several promotions to key positions in 
the corporation’s Harrison and Holy- 
oke Works’ staffs. 

L. C. RICKETTS, a member of 
the Worthington organization for the 
last ten years, and recently general 
superintendent of the corporation’s 
Harrison Works, has been appointed 
manager of that Works. W. D. SIZER, 
who joined Worthington in 1920, is 
appointed executive engineer in charge 
of all engineering activities at Harri- 
son. B. R. McBATH now assumes full 
responsibility as engineer in charge of 
the centrifugal engineering division, 
succeeding W. D. SIZER. J. H. 
BRAUTIGAM succeeds W. H. 
SCHERER as manager of the corpora- 
tion’s Holyoke Works. This appoint- 
ment returns Brautigam to Holyoke at 
which point he joined the organization 
in 1928, leaving there to assume his 
duties as assistant works manager of 
the Harrison plant in 1932. W. H. 
SCHERER will devote his entire time 
to the further development of manu- 
facturing methods in all of the cor- 
poration’s plants, as ‘agsistant to H. C. 
RAMSEY, having headquarters at 
Harrison. 

ie 

REX WATSON, chief petroleum 
engineer, Lago Petroleum Corporation, 
Maracaibo, Venezuela, was a recent 
visitor in Los Angeles, California. 

—> 

E. K. BURGHER, production su- 
perintendent for the Aguila of Mexico, 
recently left for home after a visit to 
Los Angeles, California. 

———<>——_ 





FRANK S. O’NEIL has been ap- 
pointed general manager of the Link- 
Belt Company’s plants in Indianapolis, 
Indiana, of which he had been assist- 
ant general manager for the last seven 
years. O’Neil joined the Link-Belt or- 
ganization 33 years ago at the com- 
pany’s Chicago plant, where he worked 
ten years in the foundry, machine shop, 
cost department, and rate setting and 
production departments. His Indian- 
apolis plant experience dates back to 
1916. 


INDUSTRY 





TRAJAN NITESCU, field super- 
intendent for Concordia Oil Company, 
Gura Ocnetei (Dambovita), has com- 
pleted a study of American-made 
equipment and on July 5 sailed from 
New York for Roumania. While in 
the United States Nitescu visited the 
Gulf Coast, Texas, and Mid-Conti- 
nent fields and then went to Califor- 
nia, where he visited the major opera- 
tions, spending some time in Los An- 
geles for the purpose of inspecting the 
various manufacturing plants. 

—— nen 


LELAND E. FISKE, oil and gas 
valuation engineer for the income tax 
unit of the U. S. Treasury Department, 
Washington, D. C., is being transferred 
from Washington to the office of the 
internal revenue agent in charge at 
Dallas, Texas, effective July 1. Eight 
additional oil and gas valuation engi- 
neers expect to be sent from Washing- 
ton to various field offices about Sep- 
tember 1. It is hoped that this “de- 
centralization” policy, which embraces 
engineers and a number of auditors, 
will increase efficiency, expedite the 
closing of tax cases, and save the tax- 
payer the expense of trips to Washing- 
ton to obtain agreement on minor tax 
matters. 

——<>—_—_—. 

LUKE E. SAWYER, formerly as- 
sistant general superintendent of The 
Babcock and Wilcox Tube Company, 
Beaver Falls, Pennsylvania, has been 
appointed general superintendent. 

—— 

W. E. GRAY, general superintend- 
ent at Temblador for the Standard Oil 
Company of Venezuela, is in Los An- 
geles, California, for a short visit. He 
is accompanied by Mrs. Gray. 

enna 

C. W. POTTER, who has been 
with Bahrein Petroleum Company and 
California Arabian Standard Oil Com- 
pany, and who will return to one of 
the Arabian fields where he will be in 
charge of operations, entertained the 
Nomads of Los Angeles, California, 
with moving pictures showing native 
life in Arabia, India, the East Indies, 
and Hawaii. Potter is making a study 
of equipment and has been visiting the 
major operations in California. 
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E, P. COONRAD, of the produc- 
tion department of the Caribbean Pe- 
troleum Company, has returned to the 
Mene Grande field, Venezuela. 

iene 

GORDON GRAY, tool pusher 
with Antilles Petroleum Company, 
Trinidad, is spending his vacation in 
Los Angeles, California. 

. <> — 

M. T. MAGUIRE, manager Cou- 
pling Department, Bartlett Hayward 
Division, Koppers Company, manufac- 
turers of Fast couplings, is back at his 
desk in the Baltimore office after a 


month’s serious illness. 
—_ <> — 


MARTIN GAMBAL, driller with 
United British Oilfields of Trinidad, 
left for the Island on July 10. He and 
Mrs. Gambal have been in Los Angeles, 


California, on vacation. 
— <—S —— 


L. P. ST. CLAIR, past president 
and retiring chairman of the board of 
directors of the Union Oil Company 
of California, was honored recently 
with a dinner at the California Club, 
Los Angeles. Hosts were members of 
the Wildcat Committee of the Cali- 
fornia Oil and Gas Association. Guests 
were St. Clair’s fellow members of the 
board of directors of the association. 
J. R. PEMBERTON, chairman of the 
Wildcat Committee, acted as toast- 
master. As a token of respect and 
friendship, FRANK A. MORGAN, 
past chairman of the Wildcats, pre- 
sented St. Clair with a silver cigarette 
box engraved with the signatures of 
all those present. 

—> 

R. H. QUISENBERRY, O. H. 
BELL, and W. H. WELLMERLING 
have organized the Quisenberry Drill- 
irg and Production Company. Head- 
quarters are in Bloomington, Illinois. 

ee 

F. S. COURTER, acid engineer 
with Dowell Incorporated, has been 
transferred from Hobbs, New Mexico, 
to Allegan, Michigan. 

einai 


P. F. ELMORE has been placed in 
charge of the Continental Oil Com- 
pany’s stabilization plant at Ville 
Platte, Louisiana. He has been in charge 
of the company’s plant at Shiprock, 
New Mexico, and has been succeeded 


there by R. L. HARPER. 
ee ee 


ROBERT W. COGHILL, who has 
been a consulting engineer making his 
headquarters in Houston, Texas, and 
prior to that was with the W. M. Kel- 
logg Company, has joined the staff of 
the Cooper Petroleum Company, Hous- 
ton, Texas, His new duties will em- 
brace principally the making of crude 
oil contracts, both domestic and for- 
eign. 
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R. H. MORRISON and G. V. D. 
MARX, Standard Oil Company of 
California men, were claimed by acci- 
dental death recently. Morrison’s death 
was caused by an explosion at his house 
at Catalina Island. He had been with 





R. H. MORRISON 


the Standard and its subsidiary com- 
panies for many years. At one time he 
was manager of The California Com- 
pany, a subsidiary, making his head- 
quarters in Dallas, Texas. In 1936 he 
was made vice-president and a director 
of The California Texas Oil Company 
and the Bahrein Petroleum Company, 





G6. V. D. MARX 


Ltd. These posts he resigned December 
31, 1938, to re-enter the employ of the 
Standard Oil Company of California. 
At the time of his death he was on an 
extended sick leave. Marx, who has 
been in the employ of Standard since 
1925 and who was assistant chief pe- 
troleum engineer at the time of his 
death, lost his life by drowning while 
attempting to save relatives who had 
overturned in a boat at Half Moon 
Bay. 


: 


F, W. FLOYD, formerly Vice-pres- 
ident and manager of production for 
the Carter Oil Company, having head. 
quarters in Tulsa, Oklahoma, has as. 
sumed his new duties in Venezuela as 
manager of production for the Stand- 
ard Oil Company. 

J. H. GIRDLER and T. yw. 
WHEELER, geologists with the Phil- 
lips Petroleam Company, have resigned 
to form an exploration drilling com- 
pany having headquarters at Houston, 
Texas. 

~ <> 

T. J. DONOGHUE retired as ox- 
ecutive vice-president of The Texas 
Company, Houston, Texas, effective 
July 1, and has been succeeded by 
J. SAYLES LEACH, vice-president. 
Donoghue joined the staff of The Texas 
Company in 1902 and previously had 
seen 18 years’ service in Pennsylvania 
with the Standard Oil Company. An- 
nouncement also has been made of the 
retirement of P. C. SCULLIN, vice- 
president and general manager of the 
Indian Refining Company, subsidiary 
of The Texas Company, and of G. L. 
NOBLE, vice-president, The Texas 
Company. 

aia 

BYRON MEREDITH, division 
production superintendent, Sinclair 
Prairie Oil Company, and JOE 
EASON, division clerk, have been 
transferred from Troup, Texas, to 
Houston. The company’s division head- 
quarters have been moved to the latter 
place. 

_ >> — 

EDWARD J. BULLOCK, vice- 
president in charge of purchasing and 
a director of the Standard Oil Com- 
pany of Indiana, has retired after 50 
years’ service with the company. 
JAMES F. HEWSON, purchasing 
agent, becomes manager of purchases. 

— <> —_~ 


L. B. TAYLOR, engineer for the 
Gulf Oil Corporation, has been trans- 
ferred from Great Bend, Kansas, to 
Wichita. 

— <> — 

JOHN M. CLAYTON has joined 
the staff of the Seaboard Oil Company 
as geologist. He will be stationed at 
Dallas, Texas, to succeed R. V. FOR- 
SYTH, who has been transferred to 
Mattoon, Illinois. Clayton formerly was 
with the Gulf Oil Corporation at Cor- 
pus Christi, Texas. 

——_ <> - 

DR. JOHN H. BEYNON, of the 
Anglo-Iranian Oil Company’s research 
station at Sunbury-on-Thames, Eng- 
land, has been elected an associate of 
the Institute of Chemistry of Great 
Britain and Ireland. 
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KENNETH M. WILLSON, chief geologist, Mid-Conti- 
nent Petroleum Corporation, has moved his headquarters from 


Tulsa, Oklahoma, to San Antonio, Texas. 
—— 





L. R. ROBERTS has been appointed managing director of 
the Dee Oil Company, Ltd., Liverpool. He has been general 
manager. 9 

DR. J. A. L. HENDERSON, consulting petroleum engi- 
neer and vice-president of the Maritime Oilfields, Ltd., and 
the New Brunswick Gas and Oilfields, Ltd., left England 
recently for Canada and the United States on business. He 
will be away from his office about six months. 

ince 

A. K. MacEWAN has been elected to the board of direc- 
tors of the British Burmah Petroleum Company to succeed 
A. W. G. BLEECK, resigned. The place on the board mad 
vacant by the resignation of E. SEABORN MARKS has 
been filled by the appointment of SIR PADANIJI 
GINWALA. > 


E. L. TAYLOR has been transferred from Tulsa, Okla- 
homa, to Wichita, Kansas, by the Shell Oil Company. He 
will be assistant to the Kansas production division manager, 
c. R. BICKEL. 

<> — 

LUKE SIMS, president of Fields and Sims Company, Inc., 
has transferred his headquarters from Fort Worth, Texas, 
to Mount Vernon, Illinois. 


“> 
<> 


R. C. FARLEY, engineer, has been transferred by thi 
Ohio Oi! Company from Henderson, Texas, to Jefferson. 
Texas. ilialins 


JOSEPH K. McINTOSH, engineer, The Texas Company, 
is now making his headquarters at Amarillo, Texas, having 
been transferred from Port Arthur, Texas. 

<> — 

J. L. TRACY, superintendent, Homestead Oil and Gas 
Company, is now located at Fort Worth, Texas. He has been 
stationed at San Angelo, Texas. 

<-> 

W. R. KENNEDY, engineer for The Texas Company, 
has been transferred from Wichita Falls, Texas, to Nocona, 
Texas. — 


FELIX R. CORBELL, production superintendent in the 
Talco field for the Magnolia Petroleum Company, has been 
transferred to the Lea district, New Mexico, as superintend- 
ent. He suceeds R. H. ALEXANDER, who died recently. 
Corbell’s headquarters will be at Lovington. 

— <>—_— 

JOE LAWRENCE, engineer with the Halliburton Oil 
Well Cementing Company, has been transferred from 
Wichita, Kansas, to Great Bend, Kansas. 

canons 

GUY MABEE, superintendent, J. E. Mabee, drilling con- 
tractor, is now making his headquarters at Effingham, IIli- 
nois, having moved from Vandalia. 

. <> — 

C. WOESSNER, engineer, Gulf Oil Corporation, New 
York Producing Division, has returned from an inspection 
trip to Venezuela. 

<> 

J. E. HELLINGHAUSEN, Tulsa, Oklahoma, a recent 
graduate of the University of Tulsa, has joined the staff of 
Murchison and Fikes, Dallas, Texas, as a petroleum engineer. 
He is stationed at Allred, Yoakum County, Texas. 

<> 

B. H. GRAY has acquired the Princeton, Louisiana, re- 
finery of Lake Price Refineries, Inc., and will place it in 
operation under the name of the Pennant Refining Company. 
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YOU GET A TIGHTER JOINT 


AT LESS EXPENSE 








e Thrifty oil men everywhere are discovering that 
Armco Slip-Joint Casing is a real money-saver for con- 
ductor lines that are cemented in and never pulled. 

One big reason is that Armco Casing eliminates the 
unnecessary expense of threaded ends. This saves you 
$29 a joint on 13%¢-inch, 48-pound pipe—a total saving 
of $580 in 600 feet, which more than offsets the cost of 
field welding. Besides, the field-welded slip joint gives 
youa tight, leak-proof connection with plenty of strength 
to withstand the conditions met in surface strings. 

You'll also find Armeo Casing easier to handle and set 
because it’s free of excess weight. No special slips or 
elevators are required and each length lines up ac- 
curately in the slip-joint collar without need for special 
clamps. For immediate delivery of Armeo Casing in 
standard sizes, just call the nearest store of our dis- 
tributor, or address: The American Rolling Mill Co., 
Pipe Sales Division, Middletown, Ohio: 538 Mayo 
Bldg., Tulsa, Okla.; 3500 Maury St., Houston, Texas. 


ARMCO 


SURFACE CASING 


Distributed By 
NATIONAL TANK COMPANY 


Tulsa, Oklahoma, and Branches 
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Reed Double Streamline 
Tool Joints 


HE Reed Dou- 
ble Streamline 

Tool Joint has been 
developed for eco- 
nomical slim-hole 
drilling and for 
drilling with con- 
trolled circulation. 

The Reed Double 
- Streamline Drill 
_ Pipe is made with a 
gradually tapering 
external upset (5 
deg.), and the dou- 
ble streamline tool 
joint is flush with 
this upset. Double 
streamline drill pipe 
has greater fluid 
capacity and more 
velocity in returns 
with less pump 
pressure than inter- 
nal flush tool joints 
of the same outside 
diameter, the manu- 
facturer states. 
There are no shoul- 
ders to wear away 
in the circulating 
flow stream or to 
obstruct the free 
flow of the bit cut- 
tings, a condition 
that contributes to 
the building of a 
uniform mud-cake 
and maintaining it 
with the least dis- 
turbance, it is 
pointed out. 

Write to the 
Reed Roller Bit 
Company, Houston, Texas, for catalog 
No. 0386. 








Corrosion Preventer 


ECTOR Well Equipment Com- 
pany, Fort Worth, Texas, re- 
cently completed a series of ex- 
haustive tests on a new product known 
as ““Rectorkote, The Positive Corrosion 
Preventer.” This new product, which 
is a modification of Rectorseal, has 
proved successful in combating various 
types of corrision prevalent in the oil 
industry, the manufacturer states. 


Rectorkote has been used to prevent 
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inside corrosion of steel tanks in “‘sour 
crude” fields, on tank bottoms to re- 
tard salt water corrosion, on the inside 
of pipe utilized in salt water disposal, 
on the outside of pipe lines laid 
through salty marshes, and inside wood 
and steel treating tanks. It also retards, 
and in some cases prevents, paraffin de- 
posits on the walls of tubing, according 
to the makers. 

All ingredients of Rectorkote are in- 
soluble in petroleum and its products, 
and also in salt water and dilute acids. 
The product is applied with a spray 


| ideco 17“%in. 


N constructing the new 

Ideco 17 14-in. “Stream- 
lined’? Oilbath Rotary, 
shrome-nickel, heat-treated 
steel is used throughout, 
the sturdy, box-like, one- 
piece construction of the 
bed fits conveniently into 
the derrick base sills and 
floor, and the flat rectangu- 
lar top with its non-skid 
surface is convenient and 
safe for the workmen, it is 
asserted by the manufacturer. 

The gear table also is a one-piece, 
heat-treated, chrome-nickel steel cast- 
ing that provides a full 17-in. un- 
obstructed opening. 

The main bearings are 3-in. balls 
operating in hardened forged-steel races 


constructed to resist both vertical and 
radial loads. 


Both the pinion and ring gear are of 
heat-treated alloy-steel, hammer- 
forged, having machine-cut teeth. 

The table lock is placed on the 
machine opposite the sprocket in plain 
view of the driller. The lock engages 
the table directly, thus removing all 
strains from the pinion shaft bearings 
and gear teeth. A positive means is pro- 
vided to safeguard accidental engage- 
ment or disengagement of the table 
lock. 

The main bearing, hold-down, gears, 
and pinion bearings are all lubricated 


Oilbath Rotary 





UIPMENT 


gun, and a special type of gun is ayail- 
able to produce a uniform Coating of 
Rectorkote on the inside of pipe lines, 

Rector Well Equipment Company 
will be glad to consult with any op- 





erators having corrosion problems, and 
will supply, on request, complete in- 
formation concerning Rectorkote. 





by one oilbath system. The reservoir 
is filled and gauged at one point on the 
top of the rotary. The pinion dips into 
the oil, circulates it to the ring gear, 
which throws the oil on the main bear- 
ing and hold-down. The oil then flows 
back into the pinion reservoir to be 
recirculated. Oil from the pinion res- 
ervoir also circulates to the pinion 
bearings, keeping the proper amount of 
oil in the pinion-bearing capsule at all 
times. 

The simplicity of this design, result- 
ing in very few parts, requires only 
12 bolts and 12 cap screws for the 
entire assembly. 

The accompanying illustration of 
this rotary shows an “Ideco” Roller 
Kelly Drive installed in the machine; 
however, this item is an accessory and 
not standard equipment. 

The International Derrick and 
Equipment Company of Texas, Beau- 
mont, Texas, is the manufacturer. 
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Type 38 Casinghead by 
“Oilwell” 


IL WELL SUPPLY COMPANY, 

Dallas, Texas, has developed a 
new, inexpensive casinghead featuring 
several improvements. It is of octago- 
nal shape having straight sides for con- 
yenience in making-up with tongs. 
Compact construction provides low 





overall height. Eight set screws apply 
uniform pressure and aid in keeping 
the packing tight. 

The “Oilwell” Type 38 Casinghead 
is supplied in both semi-steel and cast- 


MACHINERY and EQUIPMENT 





steel. Working pressures as high as 800 
and 1600 Ib. per sq. in. are permissible 
for the semi-steel and cast-steel heads, 
respectively, (provided the load on the 
tubing hanger is sufficient to prevent 
leakage at the packing). 

The Type 38 Casinghead will receive 
any tubing hanger designed for use 
with a Berry pattern head, but is espe- 
cially recommended for combination 
with the “Oilwell” Type 36 Tubing 
Hanger, as illustrated. 

A three-segment, hardened-steel slip 
assembly in the Type 36 Tubing Hang- 
er holds the tubing securely and with- 
out crushing. A spring encircling the 
three segments assures proper contact 
with the tubing before the taper of the 
slips and the bowl-shaped slip body 
become operative. The slip body rests 
on the packing element and _ utilizes 
the weight of the tubing string for 
compressing the packing. 

The packing element is designed for 
both effective sealing and convenience 
of installation. It consists of top and 
bottom steel rings, split in halves, and 
a one-piece rubber ring, split diag- 
onally. 

The Type 36 Tubing Hanger is de- 
scribed in “Oilwell” Bulletin No. 166. 
Bulletin No. 196 covers the Type 38 
Casinghead. 


Drawworks, Mud Pump, 
and Table Motors 


COMPLETE line of wound-rotor 

a-c. drawworks, mud pump, and 

table motors for oil-well drilling is an- 

nounced by the Westinghouse Electric 

and Manufacturing Company, East 
Pittsburgh, Pennsylvania. 


Of special interest in this new de- 
sign are a protected collector assembly 
having liberal spacing of collector 
rings, liberal heat-radiating surface, 
and a construction of enclosed rings 
and leads to withstand high operating 
temperatures. These motors may be 
equipped with thermoguard to give 
protection against unsafe motor wind- 
ing temperatures when motors are 
overloaded. 

The standard line includes motors 
having gas-protected collectors and 
frames of open-type construction or 
splashproof construction that may be 
arranged with or for forced ventila- 
tion. Other features include rigid cast 
frame and end brackets, sealed-sleeve 
bearings, large conduit boxes, and Tuf- 
fernell insulation. 

Motors of the new design, with con- 
trol of the open or protected, manual 
or magnetic type, are available in rat- 
ings of from 50 to 500 hp., 3-phase, 
50-60 cycles. 








The “TOLEDO” No. 2BR is a favorite in the field—a separate set of dies for 


each size pipe assures easy operation and smooth, standard taper threads. 


No bushings are used. An adjustable rear guide using three broad-faced jaws 
with size-marked guide bars and operated by heavy set screws makes for easy, 
accurate centering. A large gripping surface makes for good threads straight on 


the pipe. A minimum number of moving parts—hence long life. 


Specify a “TOLEDO” No. 2BR 21/4” to 4” threader and learn the difference. 


Sold by leading Dealers. 


THE TOLEDO PIPE THREADING MACHINE CO. 
New York Office, 72 Lafayette St. 


L DO” 
a WITH A “TOLEDO” 


TOLEDO, OHIO 


a 
TRADEMARK 


YOU'LL DO BETTER 
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WHEN IT’S 214” TO 4” PIPE 
CALL ON A “‘TOLEDO”’ No. 2BR 






Three Broad Faced 
Chuck Jaws Are 
Easy to Center. 
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Penberthy Liquid-Level 
Gauge 


NEW drop-forged steel reflex 

liquid-level gauge has been placed 
on the market by the Penberthy In- 
jector Company, Detroit, Michigan. 
The gauge is made in two types. Type 
S is recommended for pressures of 1500 
lb. per sq. in. at a temperature of 100° 
F. and 500-lb. pressure at 1000° F.; 
Type V is recommended for 3000-lb. 
pressure at 100° F. and 1000 Ib. at 
1000° F. Gauges can be supplied in 
any required length. 





Features of the equipment, as enu- 
merated by the manufacturer, are: 


(1) The gasket gland is machined 
integral with the liquid chamber and 
fits snugly into the glass chamber of 
the frame, preventing gasket blowout. 

(2) The liquid chamber is of tem- 
perature-resisting alloy steel, heat- 
treated, accurately machined and 
ground. The multiple sections are made 
in one piece. 

3. The gaskets are interchangeable 
and provide adequate and equal resili- 
ence on both sides of the glass. 


(4) The glass chamber is frame- 








saving in fuel. 


Write, 


4401 South Peoria 
Tulsa, Okla. 





JOHN ZINK BURNERS JOHN 





wnummz2cw 


DRILLING BURNERS 


can be 


ECONOMICAL 
Again proved by 


actual meter 
readings .... 


John Zink Vertical Bi-Mix Burn- 
ers installed in drilling boilers 
in West Texas show a 30% 


Wire, 
or Phone 










ZINK} tutsa .. NEW YORK 
342 Madison Avenue 
New York, N. Y. 
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machined to the contour of the glass, 
providing a full metal backing for the 
gaskets. 








(5) The frame of the gauge is of 
drop-forged, temperature-resisting al- 
loy steel and has an especially heavy 
beam at each end. 





Cast-Iron Domes for 


Wooden Tanks 
LACK, Sivalls and Bryson, Inc., 
Oklahoma City, Oklahoma, an- 
nounce a new cast-iron dome for wood- 
en tanks, shown in the accompanying 





illustration. The dome has one to four 
4-in. connections in the neck, high 
above the water line. There are no lines 
to take down when the dome cover 1s 
removed, as the new style dome does 
not have a connection through the 
cover. 
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Equipment for Detecting Oil 
and Gas 


HE Mid-Continent Supply Com- 
pany, Fort Worth, Texas, has 
recently introduced two new pieces of 
equipment, the 
Mid-Continent 
Gas Detector and 
the Mid-Conti- 
nent Fluoroscope, 
to give reliable 
and immediate in- 
formation regard- 
ing the absence or 
presence of gas 
and oil in the 
formation being 
drilled. In addi- 
tion to serving as 
positive, instanta- 
neous detectors of 
gas and oil, these 
instruments per- 
mit more accurate logging and are val- 
uable aids in subsurface mapping, the 
manufacturer states. 
The Gas Detector is connected di- 
rectly to the rig and is fed by diverting 





Mid-Continent 
Fluoroscope 





Mid-Continent Gas Detector 


through the separator tank on the in- 
strument a stream of mud from the 
flow line on its way to the slush pit. 
Baffles in the tank break-out any 
minute gas bubbles that may be pres- 
ent in the mud and the gas rises to the 
top of the tank where it is mixed with 
air. This mixture is then carried by 
suction to the electrical combustion 
detector, which immediately closes a 
contact and sounds the siren when the 
air contains a mixture of 2 percent gas 
or more. Although 2 percent is the 
weakest concentration that has been 
found effective, the detector can be 
set for any amount of gas so that if 
the circulating mud contains a definite 
ratio of mud and gas and it is the desire 
of the operator to be warned when this 
gas ratio increases, or when gas sands 
are penetrated, adjustment can be made 
to meet these requirements. 

The Mid-Continent Fluoroscope is 
for the detection of oil only and oper- 
ates on the principle of fluorescence 
observation. When petroleum, even in 
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a very weak solution, is placed under 
a light of certain frequency, it will 
give off a ray of a different frequency, 
and it is these rays that are observed 
by the operator in looking at a mud 
sample when oil is present. The light 
causes the oil in the mud sample to 
fluoresce with a yellowish glow. When 
it is observed that an oil sand has been 
penetrated, the exact depth at which 
the formation was penetrated can be 
determined by computing the pump 
displacement of the well bore for time 
lag. If a change in formation is noticed 
by progress of bit, it is easy enough to 


drill into this formation several feet, 
then “free circulate” until the mud 
returns to the surface, and test the 
mud before drilling ahead. In this way, 
the amount of drill stem in the hole is 
used as the measurement to establish 
the depth of the formation. 

As the Fluoroscope shows only oil 
fluorescence and does not show gas for- 
mation, no confusion can result. 

Mid-Continent Supply Company are 
owners, manufacturers, and exclusive 
distributors of these instruments, In- 
quiries should be addressed to the home 
office at Fort Worth, Texas. 











Get the 









Cold Fact 


on Hot Formations 

































SAN JOAQUIN V 
MID-CONTINENT DISTRIB" 


with this Martin-Decker Recording Thermometer 


Take a look at this instrument. Notice how com- 
pact it is. Yet, on just one trip into the hole, it gives 
a complete temperature record of your well from 
top to bottom—a chart record you can use and then 
file away for future reference! 


It has a new type recording device—a radium- 
tipped dial that acts on a sensitized chart to make 
the record. It’s friction-free—a distinct advantage 
over pen charts—and there are no bulky batteries 
or wires to monkey with as in other sensitized chart 
systems. Best of all, the instrument is accurate to 
within one half degree! 


You can run it on an ordinary measuring line and 
it’s small enough to go inside 1% in. tubing, so you 
don’t have to pull your well to get the cold facts on 
your well temperatures. 


The Martin-Decker Radium Recording Thermom- 
eter comes in two sizes—1% in. and 144 in. The 
big size uses circular charts, the small one uses strip 
type charts, and both record temperatures up to 
300°F. Write for complete dope! 


DECKER 


LONG BEACH, CALIFORNIA 
McQUISTON CERSF 
REED ROLLER BIT ¢ 
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Right-Angle Rule Clamp 


NOTHER improved item recently 
added to the line of precision 
tools made by The Lufkin Rule Com- 
pany, Saginaw, Michigan, is the right- 
angle rule clamp. It will firmly hold 
at right angles a combination square 
blade (of 12-, 18-, or 24-in. length) 
and any regular steel rule not more 
than 1 in. wide. So combined and em- 
ployed with the heads of a combina- 
tion square, it has many valuable appli- 
cations and uses, the makers state. This 
clamp can also be applied to thin steel 
squares. 
The clip provided with prongs at 
each end, as illustrated, is a feature of 
the Lufkin Rule Clamp. These prongs 








hold both clamp nuts in place. Thus 
interference of the two bolts and nuts 
is eliminated. Thumb nuts of this 












TT 





right-angle rule clamp No. 18-A are 
knurled for good grip and of size most 
convenient to operate. 
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REFLEX GAGES 


are preferred by the Oil Industry because of 
their reputation for maximum efficiency at 
all temperatures and pressures. 


Easy to read because the... 


EMPTY SPACE SHOWS 


WHITE > 


LIQUID LEVEL APPEARS 


BLACK 


Ideal for tanks, towers, stills, etc., carrying 
gasoline, kerosene, oil, no matter what the 
color of the liquid. Furnished with or with- 
out valves for every type of service. 


When you need to show the color and density 
of liquids, use Jerguson Transparent (thru 
vision) Gages. 


Jerguson Gages are Best 


By every real test. 


Write for Catalog. 


JERGUSON GAGE & VALVE CO. 


89 FELLSWAY 
SOMERVILLE 


MASSACHUSETTS 
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Air Filter For Small Engines 
ig nai all the well-known 


Protectomotor principles, a newly 
designed dry-type air filter is being 
manufactured by the Staynew Filter 
Corporation, Rochester, New York, for 
small internal combustion engines 
compressors, pumps, and all “air. 
breathing” machines. 

As shown in the accompanying jl. 
lustration, the Protec tometer Model F 
is amply protected against all weather 
conditions by the heavily enameled 
steel housing. In the cut-away illustra. 
tion, “A” indicates the exclusive, pat- 
ented Radial Fin Construction that, 
according to the manufacturer, pro. 
vides the largest possible filtering area 
in the smallest possible space. This 
means free air flow and long periods of 
operation without cleaning. 

The dry Feltex filtering medium, 
also an exclusive Protectomotor fe3- 
ture, is indicated by “B’’. Feltex is 3 











felt-like material of extreme fineness, 
which permits free air flow, yet retards 
the smallest particles of air-borne mat- 
ter. At “‘C” is shown the intake, ap- 
proximately double the outlet area, 
thus keeping friction and turbulence 
of the entering air at a minimum. The 
weatherproof housing is shown as “D” 
and “D’”, 

Note the heavy wire mesh backing 
of the filter insert at “E”, and the 
Yoke, “F”, both of which add to the 
rigid, vibration-resistant qualities of 
this filter, according to the makers. 

The upper shell, “D”, may be 
quickly removed and the insert lifted 
out for cleaning by merely unscrewing 
the top wing-nut. A threaded flange, 
“G”, is provided by means of which 
the entire unit may be easily removed 
or installed. Both upright and hanging 
models are available in capacities rang- 
ing from 3 c.f.m. to 225 c.f.m. and in 
a wide selection of standard pipe sizes. 
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Lane-Wells Company Reorganizes Gillespie Promoted 


Air Reduction Sales Company, New 
York City, New York, announces the 
appointment of J. T. Gillespie, Jr., as 
assistant to Thomas B. Hasler, presi- 
dent of the Wilson Welder and Metals 
Co., Inc., an affiliate of Airco. 

Gillespie has been assistant manager 
of the Central Division of Railroad 
Sales of Air Reduction Sales Company 
in Chicago. His new duties will be 





The officers and directors of Lane-Wells Company, reading from left to right: M. E. promotional sales activities in coopera- 
Montrose, director and general sales manager; D. S. Jeppson, director and controller; tion with I. B. Yates, general sales 
Rodney S. Durkee, president; Walter T. Wells, chairman of the board; Norman L. Dorn, : 

vice-president and chief engineer; B. G. Peters, secretary-treasurer. manager. 








Final moves completing the reor- 


ganization of Lane-Wells Company L O W i ~ | T i A L C O &, 

were announced July 5th at the regular T se es ee 
meeting of the board of directors. 
Rodney S. Durkee, who has been serv- 
ing as executive vice-president, be- 
comes president. Walter T. Wells. 
president and one of the founders of 
the company, becomes chairman of the 
board. Norman L. Dorn, chief 
engineer, becomes vice-president, and 
M. E. Montrose, general sales manager, 
D. S. Jeppson, controller, and B. G. 
Peters, secretary-treasurer, complete 
the directorate. 





Commenting on the reallocation of 
duties, Durkee said, “Since the sale 
by Wells and Lane of the major por- 
tion of their holdings to the public 
early last year, numerous changes have 
been made with the idea of strengthen- 
ing the organization, and wherever 
possible improving to the last degree 
the character of service rendered to 
the oil industry. It is felt that this 
latest move will enable us successfully 
to carry out the progressive and far- 
reaching program upon which the 
Lane-Wells Company embarked sev- 
eral years ago.” 





Founded seven years ago by Walter 








T. Wells and W. G. Lane, the Lane- . 

Wells Company has expanded steadily Small Operating Cost 

until today its services are available 

throughout all oil fields of the United General Units are establishing outstanding rec- 
States and some foreign countries. ponened oe ords for low operating costs in oil field Drilling, 
Originally major emphasis was placed ou = oe Pumping, and Generating installations. Engine 
upon the gun-perforating service of- stallation. and engine parts exchange plan assures mini- 
fered to oil well operators. With the . mum upkeep records. 

acquisition of the Alexander Anderson The SEVEN models of General Power Ford V-8 Conversion Units 
Company, Inc., directional drilling and are available with FOUR sizes of engines, FORD V-8, 60 h.p., 85 h.p., 
well survey service were added to the 95 h.p., and Lincoln-Zephyr. These Units are available in SINGLE, 
line. More recently, electrical open hole DUAL, and MULTIPLE engines for drilling, pumping, and gener- 
logging known to the trade as Electro- ating installations. 

log, has developed into another major 

interest of the company. In addition Write for Complete Catalog 

se engineering services to the oil 

industry, Lane-Wells Company also G - ina E R A L P O We 7 R | 
manufactures and sells a complete line / nec. 
of packers and liner hangers. Quapaw, Oklahoma Phone 64 
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“Dan” Daniels, One of age of 12 he came to the United States 
’ . and became apprenticed as an iron 
Industry's Old Timers, worker at the Baldwin Locomotive 
Passes Away Works, in Lima, Ohio. In 1898, 


ees Te eT old Daniels went to California as head of 
Rawenpeed 4 — ow 'th iok « the Bakersfield Iron Works. In 1901 
a a eee he organized what was to become the 


— i of oe. “rr * his D. & B. Pump and Supply Company. 
Thend i —~ et _ “wear Daniels made notable contributions 
eee ee ee to oil-well pumping science. 


to his many friends in the oil industry, tes Uiealihe® clement: Gee 
died at the age of 75 years after a five active business in 1927, he devoted 
months’ illness. himself to philanthropic efforts and to 

He was born at Middlesborough, the preservation of California land- 
England, December 15, 1864. At the marks and wild life. 














GRIZZLY hh 
./ BRAKE 


/ 

o more field brake-relining 
jobs with costly delays removing old lining and 
fitting on new—Buy The Complete Unit. Turn in 
your old worn and warped bands and receive 
Grizzly Full-Moulded Brake Blocks, installed 
on bands formed to correct curvature and 

. shape—at No Extra Cost—all ready to place on 
your rotary rig. Insures getting the correct lin- 
sie ; ing for the job; saves field installation; saves. 
More Service time all around; saves labor and money. The 
- Grizzly Brake Block Band Exchange Plan as- 
Ready to Install sures you better, safer brakes and more ton 
° miles of service under all operating conditions. 
It costs no more than you ordinarily would pay 
for lining and installation alone. Ask your sup-_ - 


Py 
Better - Safer 
* 


Saves Time 
+ 


Saves Labor ply house for further details. 
* 
Saves Mone) E. M. SMITH COMPANY 
7 600-650 South Clarence St., Los Angeles, California, U.S. A. 
Eliminates Trouble Complete Stocks Maintained in Our W arebouses at: 1121 Rothwell 


a. tion 16, Houston, Texas. 1008 S.E. 29th St., Oklahoma 


~~ City, Okla. Export Office: Continental Emsco Co.,. 30 Rocke- 


feller Plaza, New York City. 


Distributed by Leading Supply Companies 









New BJ Elliott Personne) 


After acquisition by Byron Jackson 
Company of the Elliott Core Drilling 
Company, certain changes and ad. 
ditions have been made for improved 
sales and service facilities of the Elliott 





GEO. JACOBS 


| Wire Line Retractable Core Drill and 
| Drilling Assembly, the Elliott Model A 
| Combination Rotary Core Drill, and 


| . 
| other products previously marketed 


| by the Elliott organization. 







zk 


J.D. HICKS 


J. E. (Brick) Elliott, Reid B. 
| Grainger, and George Jacobs are con- 
| tinuing their association with Elliott 
products through the BJ Elliott Di- 
vision of Byron Jackson Company 
the Gulf Coast, and J. D. (Joe) Hicks, 
previously of the drilling contracting 
firm of Robinson and Hicks, has been 
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added to the staff as sales representa- 


a Oil Field Material Com- 


pany and Wilson Supply Company will 


vania. The process was developed at 
the Harrisburg plant by Dr. T. Hol- 
land Nelson, noted metallurgist, and 
is known as the Nelsonizing Process. 

Harrisburg liners thus processed pos- 
sess maximum hardness and wear re- 
sistance where it is most desired, yet 
this hardness is backed up with ma- 
terial in a softer and more ductile 
condition and there is no sharp line of 
demarcation between the two, the 
manufacturer states. 


“The outstanding features of this 
pump liner,” said Dr. Nelson, “are 
that for almost any desired depth the 
inner surface can be raised to a Bri- 
nell hardness as high as 625, yet the 
outer surface, for any predetermined 
depth, can be maintained with a Bri- 
nell hardness of from 200 to 250.” 

Patent for the process has been ap- 
plied for and assigned to Harrisburg 
Steel + Conpenstion. 











a oa. * 








REID GRAINGER 


act as Gulf Coast distributors. Cali- 
fornia sales and service will be handled 
by Pacific Cementing Company. 





J. E. ELLIOTT 


John H. Baird, 808 Graybar Build- 
ing, 420 Lexington Avenue, New 
York, New York, will continue to 
serve as export representative. 





Controlling Hardness and 
Ductility of Steel Slush 
Pump Liners 


NEW and exclusive process of 
controlling the hardness and 
ductility of seamless steel slush pump 
liners is announced by the Harrisburg 
Steel Corporation, Harrisburg, Pennsyl- 
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SIT TIGHT and 
MAKE MONEY 


As long as supply and demand 
govern crude prices, the 
ducer who straddles his wells with 
JENSEN Units can sit tight and 


make money. 
You can't match the economy 


ro- 


and efficiency of JENSEN Units 


JENSEN 


BROTHERS 


MANUFACTURING CO. 


..... Coffeyville, Kansas 
EXPORT OFFICE: 





JENSEN Units. 





136 LIBERTY STREET, NEW YORK 


because we've studied production prob- 
lems for 20 years without a day's diver- 
sion. Pumping equipment is no side line 
with us. We've seen leases abandoned 
that could be produced profitably with 


lf you aren't satisfied with the 
way your wells are doing, wire us 
at Coffeyville. Our new Model D 


was made for men like you. 
































Save POWER—Save MAINTENANCE 

























®@ For lower power con- 
sumption, better appear- 
ance, less lubrication, 
minimum maintenance 
expense — standardize 
on the Link-Belt line of 
anti-friction bearings in 
modern streamlined 
mountings. 


Send for a copy of 
catalog covering the 
complete Link-Belt 
power transmission line 
—bearings, take-ups, 
clutches, shafting, col- 
lars, gears, couplings, 
etc. 

Link-Belt Company, 
Chicago, Dallas, Hous- 
ton, Los Angeles, New 
York, or any of our 
other offices, located in 
principal cities. 

7422-A 


LINK. att, pi BEARINGS 
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Emco Executives Take to Air 


Pictured here 
are George Glee- 
son, sales manager 
Water Meter Di- 
vision, Captain A. 
_E. Higgins, vice- 
REMOVING SCALE FROM president in charge 


of sales, and Colo- 
WATER COOLED EQUIPMENT nel W. F. Rock- 
Now fasy 


well, president, all 

of the Pittsburgh 

Circulating a solution of Oakite Com: Equitable Meter 

ound No. 32 through the water side of Company. They 

nse cooled equipment, followed by a are about to enter 

Jain water rinse, is all that is needed to Captain Higgins’ 

: move every trace of scale and rust. plane on the first 

‘And _. the method is SAFE, as well as 'leg of a flying 
easy. Booklet giving details FREE on 

request. 


business trip that, 





with many stop- 


' OAKITE | | overs and side jaunts, will take the ship from coast to coast. 
Manufactured only by: Rosy ~~ pom 





OAKITE PRODUCTS, Inc. 
New York, N. Y.- 


Parkersburg Absorbs Smith Separators 


48 Thames Street 


Representatives in all principal 
cities of the United States 








NEW Feliealp. 
No.69Rs 





R. S. McKEEVER 


The Parkersburg Rig and Reel Company, which hereto- 
fore has been acting as exclusive distributor of products of 
the Smith Separator Corporation, Tulsa, Oklahoma, recently 
| absorbed all rights to and interests in the Smith Separator 
| and other products manufactured by the Smith Separator 
Corporation. Further plans call for Parkersburg to continue 
manufacturing their newly acquired line in Tulsa and to 
; \ market it under the trade name of ‘Parkersburg-Smith.” 
ELF-CONTAINED threaders, nothing to lose—no bushings; es. McKeever, formerly president of the Smith Sepa- 
your choice of 2 speedy mistake-proof workholders, prac- | rator Corporation, and E. H. Ross, also formerly employed 


Ph serene ny ay of agp et pn a —_ gs by that company, have joined The Parkersburg Rig and Reel 

to 2”—no extra dies to lug around or lose. Powerful new | ¢ : ee ee al 
g = . r r > ac relw > rq > > > n ot 

all-steel malleable-alloy construction. Faster, easier, lower cost | ~0™P4?) and will be actively engaged in the selling 


threading —ask your Supply House. Parkersburg’s newly acquired line of ‘Parkersburg-Smith 
THE RIDGE TOOL COMPANY. ELYRIA. OHIO Separators.” Both McKeever and Ross will reside and work 
. : in Tulsa. 
J. H. Smyth, formerly employed as an engineer by the 
FAMOUS Rikaib PIPE WRENCHES Smith Separator Corporation, has also joined the Parkersburg 


CUTTERS ¢ THREADERS e« VISES « EXTRACTORS organization and will reside in Tulsa and continue to be en- 
gaged in the designing of Parkersburg-Smith Separators. 
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Contracts for 1940 Oil Show Mailed 


Contracts for reservation of exhibit space for the May 
18 to 25, 1940, International Petroleum Exposition have 
been mailed to 1938 exhibitors, who are given options on 
their space until August 15 of this year, according to Gen- 
eral Manager Wm. B. Way. 






ead 7 
NTEANATIONRY “oe 
(NETL DENS os, nee 


LowariaNnal PETROLEUM ERB STI igy 


f 





Architect's conception of the International Building planned 
for the International Petroleum Exposition 


Space rates, rules, and regulations decided upon at a recent 
annual meeting of the board of directors have also been 
sent to firms who were not exhibitors in 1938, but who 
have requested information. 

Many requests for additional space by former exhibitors 
have already been made and about 50 firms never exhibiting 
before have asked to be placed on the waiting list. 

All space not contracted for by the deadline date of 
August 15 will be available to new firms or to former ex- 
hibitors desiring more facilities. 


J. H. Wilson in Charge New Independent 
Exploration Office 





JOHN H. WILSON 


John H. Wilson, vice-president of the Independent Explo- 
ration Company, is in charge of the recently opened branch 
ofhce of his company at 2015 Fort Worth National Bank 
Building, Fort Worth, Texas. Wilson is acting as district 
representative and staff geologist. Associated with him is 
R. A. LeMay, who will continue to manage the company’s 


Tulsa, Oklahoma, office. 
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a) 
The BEST BUY and WHY 


For REAL money saving in well 
pumping it is difficult to equal the 


B-M-W ADMORE 


Insert Pump Anchor 


It ELIMINATES Working Barrels, Seating Nipples, 
Mechanical Shoes, and the Pulling of Tubing. 


It SAVES on sucker rods and other equipment where 


high fluid level permits well to be pumped above 
bottom. 


It COSTS LITTLE compared with the savings effected. 


This B-M-W Anchor seats the Admore Liner Barrel or other 
Insert Pumps at any desired point in the tubing. It packs off 
and holds down directly in the tubing itself. Simply LIFT and 
TURN the rods when the desired setting position is reached, 
and the B-M-W ADMORE Insert Pump Anchor is ‘‘SET.’’ 

It screws directly onto the pump, replacing the conventional 
cup or mechanical hold-down. The Pump runs in usual way, 
with no special care required. 

Complete data on request. See our advertisement 
in the "Composite Catalog’’ 


THE BEST SUPPLY STORES 


sell these Insert Pump Anchors, as well as other B-M-W Prod- 
ucts: @ TEX TYPE Plunger Fittings and Valves @ NEILSON 
Tools (Safety Sucker Rod Hooks. Tubing Hooks, Rod Ele- 
vators, Sucker Rod Sockets, etc.) @ BALLS and SEATS (made 
for every pumping service) including the TOWER TYPE Ball 
and Seat and the 2-WAY NON-MAGNETIC Crown @ ADMORE 
Liner Barrels @ COLLINS Belt Clamps @ FLUID-LIFTER 
Pumps @ NU-TEX Pumps and Valves. 


BRADFORD MOIOR 


Tit WELL SUPPLIES  § 











BRADFORO.PA. —— TULSA« OKLA. 











You Wouldn't Pour Mud 
into Engine Bearings 


Think what would happen if you used rotary mud instead of 
lubricating oil in your motor. Your motor wouldn't last long. 
Yet, in your drilling well, with uwprotected drill pipe, this very 
thing happens. The pipe rubs and grinds against the casing. 
But there's a way to prevent this. Install Patterson-Ballagh Drill 
Pipe and Casing Protectors. 

Paradoxically, rotary mud is converted into an excellent lubri- 
cant when in contact with 
rubber. Auto wheels spin in © 
mud. That's what occurs in a 
well when the string of pipe 
is equipped with Patterson- 
Ballagh Protectors. Least fric- 
tion; no metal-to-metal con- 
tact. 


PATTERSON-BALLAGH 
PROTECTORS 


PATTERSON-BALLAGH 
CORPORATION 

Plant and General Offices: 

1900 E. 65th St., Los Angeles 
Mid-Continent Office: 
1506 Maury St., Houston 

New York Office: 
39 Cortlandt Street L —-4 
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: Trade Literature 











Merco NorpstrRoM VALVE CoMPANY, subsidiary of the 
Pittsburgh Equitable Meter Company, 400 North Lexington 
Street, Pittsburgh, Pennsylvania, has issued Bulletin V-129 
describing the company’s Nordstrom Flexible Coupling 
Valves. The publication is available free upon request. 

y y y 

“Lire Hanes By A THREAD,” is the title of a pamphlet 
issued by Macwhyte Company, Kenosha, Wisconsin, jn 
which is described some of the interesting and important 
steps involved in the manufacture of wire rope. The book- 

e let is being mailed to interested parties upon request. 
under High Pressure a 
A PICTURE AND WORD story of the use of Trinity Inferno 
cement in the oil industry is given in a pamphlet issued by 
the Trinity Portland Cement Company, Dallas, Texas, 





INLET 


You can handle pressures up to two thousand 


pounds under perfect control and pass on to your a ae 


distributing lines whatever reduced pressure may GENERAL ELECTRIC COMPANY, Schenectady, New York, 
has recently issued two new bulletins. Bulletin GEA-137D 
describes the Type TS low-speed synchronous motor, and 
lators. There are standard regulators for all pres- Bulletin GEA-1960A, Types ATB and ATI low-speed syn- 


sures up to 600 pounds —for higher pressures chronous generators. 


be called for by use of the proper C-F Regu- 


y Y y 
designs are adapted to suit specifications. INTERNATIONAL HARVESTER CoMPANY, Chicago, Illinois, 


has developed a simple industrial power cost record book that 


he CHAPLIN-FULTON wt FG CO enables the tractor and power: unit owner to obtain without 
* e 


much extra labor an accurate and comprehensive statistical 

wave OY DO virrse picture of how his power equipment is operating and how 
28-40 PENN Ave. PITTSBURGH,PA.|  nuch each tractor and each stationary engine is costing. 
For use with this book a printed form to be filled in daily 
—__————_——— by the tractor or engine operator has also been devised, and 
both these drivers’ daily report forms and cost books are 
available free of charge to owners whether they operate In- 
ternational equipment or not. 


y y y 
$0 MUCH .IN A 4-PAGE PAMPHLET, Diamond Chain and Manufac- 
COMFORT turing Company, Indianapolis, Indiana, clearly shows the 
progress of roller chain drives, from single to 16-strands, 
so LITTLE | by series of application illustrations. The title of this pamph- 
let is “The Progress of Roller Chain Drives.” 
COST “x 



























x Link-Bett Company, Chicago, Illinois, announces the 
The Henry gives you accommodations completion of its new 1278-page General Catalog No. 800, 
* and facilities to meet your hotel re- the largest and most comprehensive catalog it has ever is- 
* quirements completely ~ yet at a price sued, containing list prices, dimensions, weights, and engi- 
no greater than for ORDINARY ac- neering data on power transmission machinery, and on 
* commodations elsewhere. . . Perfectly equipment for handling, screening, drying, cooling, and pre- 
mn located. Surrounded by department paring materials mechanically, A 44-page pictorial section 
stores - banks - office buildings. in the forepart of the book is devoted to giving a bird’s-eye 





view of the many products the company makes. 


visit THE SILVER GRILL rng 


EW, BEAUTIFUL RESTAURANT REPUBLIC STEEL. CorPoRATION, Cleveland, has issued an 
cia tite attractive two-color, 44-page catalog entitled “Toncan Iron 

DOG HOUSE Pipe for Tough Service.’ This is the story of Toncan Cop- 

IN THE per Molybdenum Iron Pipe and covers such subjects as: the 


FORTUNE BAR electric-weld process of manufacture; rust and corrosion re- 


sistance; recommended applications; details of various tests; 
—________———JJ physical properties; threading procedure; welding; sizes and 

weights; outstanding installations and: service records in spe- 
FIFTH AVENUE & SMITHFIELD cific fields; how to specify and order; where to buy, and other 
information. 


p i T T % a ul R fs & Requests for the catalog should be addressed to Republic 


Steel Corporation, Advertising Division, Cleveland, Ohio; 
| ask for “Toncan Iron Pipe for Tough Service’”—Adv. 333. 
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Eastern U. S. Michigan Oil and Gas Exposition—August 1, 2, 3, | 
4, 5, and 6, Mt. Pleasant, Michigan. 


California Natural Gasoline Association—August 3, Richfield Build- | Y Ge WATER CANS 
ing. Los Angeles, California. Ce ~~ 3 
Appalachian Gas Measurement Short Course—August 21, 22, and & C O O L E R S 


23, Morgantown, West Virginia. 


2 GOTT Water Cans are the practical 

American Society of Mechanical Engineers—September 4, 5, 6, 7. | ws - | way to keep delaiine water cool for 
and 8, New York, New York. ‘ long periods, protected from impurities 

American Chemical Society—September 9, 10, 11, 12, and 13, 
Detroit, Michigan. 


and always handy to the job. Snug 

. Shit bele MB Let de- MEd -becloh dete) (Mle) ME tigeleleihy 

{ ui] ‘ veil enitite norune T 

National Petroleum Association, Annual Meeting—September 13, ry built to withstand rough usage. GOT 

14, and 15. Traymore Hotel, Atlantic City, New Jersey. : F Water Coolers have extra large covers 

: aeons . % and a handy non 

American ~~ of ct ee ae Engineers, Petro- ites | leaking pull: Saleen 

i —Uctober 4, ov, an ’ vesion, xas. | wee | ‘ 

leum Division : - ” —— + faucet. Your Supply 
Texas Mid-Continent Oil and Gas Association, Annual Meeting— 

October 5, 6, and 7, Houston, Texas. 


Store has them, get 


GOTT WATER CAN one today! ... 
Made in |'s. 3. 5. and 


American Gas Association, Annual Convention—October 9 and ee ee 
10, New York, New York. 


National Safety Congress and Exposition—October 16, 17, 18, 19, H. P GOTT Wine Cx 
d 20, Chalfonte-Hcddcn Hall, Ailantic City, New Jersey. : : : 
an ° WINFIELD, KANSAS 
Independent Petroleum Association of America, Tenth Annual 
Meeting—October 18, 19, and 20. Fort Worth, Texas. KEEP PURE DRINKING WATER ALW 








leum Division—October 19 and 20, Los Angeles, California. 


American Petroleum Institute, 20th Annual Meeting—November A [ Ww a db ON a A i D! 
13, 14, 15, 16, and 17, Stevens Hotel, Chicago, Illinois. = 


American Institute of Chemical Engineers—November 15, 16, and You can hold a month's supply for a 
eae eee eee 250 Hp. boiler in the palm of your 
hand. That’s concentration and modern 


convenience! 


American Society of Mechanical Engineers—December 4, 5, 6, 
and 7, Philadelphia, Pennsylvania. 


American Association of Petroleum Geologists, Annual Meeting— Ss , — wun a pace po pee a 
April 10, 11, and 12, 1940, Stevens Hotel, Chicago, Illinois. : there is no shipping, handling and storing of 
4 large, bulky drums of sometimes dangerous 
**chemicals.’’ A few cans of Sand-Banum can 
so easily be taken on each job—your power 
plant protection is always on hand. Regard- 
Entirely tess of the operating conditions or the nature 
Different Boiler of the water used scale and corrosion cannot 
and Engine Treatment” form in your boilers and engines! 


Don’t Buy It—PROVE IT FIRST! Try Sand-Banum for 30, 60 
or 90 days in your own equipment. Then if you are not entirely 


satisfied with results—you pay us nothing! Arrange for a test 
today and know the “Safe Way to Save!” 








American Petroleum Institute, Eastern District, Division of Pro- 
duction—April 11 and 12, 1940, Columbus, Ohio. 





“The 







International Petroleum Exposition—May 18, 19, 20, 21, 22, 23, 24, 
and 25, 1940, Tulsa, Oklahoma. 


Third World Petroleum Congress—June 9, 10, 11, 12, 13, 14, and 
15, 1940, Berlin, Germany. 





Leeds Becomes Board 


Chairman of Leeds and = AMERICAN SAND-BANUM COMPANY, Inc. 
Northrup | 9 Rockefeller Plaza New York City 











Morris E. Leeds, founder and presi- 
dent of the Leeds and Northrup | 
Company, is assuming the position of | 
chairman of the board of directors, | 
and Charles $. Redding, vice-presi- | 
dent in charge of research and engi- | 

























Arm-and-Hammer 





Improved PIPE WRENCHES 


Just grip this wrench and you will feel the dif- 
ference. It seems a part of you. Takes a posi- 
tive hold without wobble or rattle. 10 major 
design improvements; no clumsy “frame.” 
Nut can’t fall out. Heavy forged-in lugs 
to take up side strain. Coil spring. 
Handle heaviest at point of strain. 
Replaceable tool steel jaws. Self- 
eleaning (ball and socket) 
action. No projection below 
‘ine of handl'e. All steel. 

**Tbhe Tool Holder People’ 
ARMSTRONG BROS TOOL CO 
331 North Francisco Ave., 

Chicago. U. S. A. 
Eastern Warehouse & Sales: 
199 Lafayette St., New York, 
New York 


M. E. LEEDS 


neering, becomes president in an ex- 


pansion of the company’s executive 
set-up effective July 10. Chairman of 
the board is a post newly created to 
faciliate Leeds’ participation in policy 
matters with which he will continue 
active, 


This promotes to the presidency 
of the company one who has spent 
with it almost his entire business 


life, C. S. REDDING 


circular. 
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NEW! 


Improved Features of 
O'Bannon Nu-Stand- 
ard Pump Assure 
Longer Service and 
Afford Larger Fluid 
Capacity 





@ All joints are shouldered 
straight threads. Straight 
threads are leak proof, lock 





against accidental unscrew- 
ing, can be used over and 


ponte RS PA a polars 





over, and keep connected 





— 


3 

ie 

= 

4 

i 

x) parts always in alignment. 
> 


f= 


© Fluid capacity is greater. 
Opening through inner tube 
and plunger is larger. The 
bore of the 214” and 3” 
pumps has been increased 
over the old Standard Pump. 


®@ The Nu-Standard Pump 
conforms to A.P.I. dimen- 
sional standards. This af- 
fords complete interchange- 
ability. 


@ Supplied in three sizes: 
2”’x 114", 214"x2”, 3”x21”; 
six lengths: 5, 6, 7, 8, 10, 
and 12 feet; and with four 
different plungers: Regular 
Repack, Eight Cup, Combi- 
nation, and Discpak. 


® Gives increased service 
and fewer rod jobs when 
equipped with a Cro-Lay 
barrel—especially in sand 
or corrosive conditions. 


Sold by 


SUPPLY STORES 


Manufactured by 


WALTER O'BANNON 
COMPANY 
Tulsa Fort Worth 








In the Illustration 
The O'Bannon Nu-Standard Pump with 
Regular Plunger and plunger standing 
valve. See pages 16-20 in the O'Bannon 
Catalog No. 9 for complete description. 


O’BANNON 


NU-STANDARD PUMPS 
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